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PRODUCTION KNOW-HOW 


hytrol 


When the cost ol lailu'eis iMhicn— 
when mexirnum dependability i$ the 
most Important pert of the specillc*- 
tlen-the answer is hlTROL. 
Super-sonic Fi|hters came in too fast 
for human reactions to gel a "leei" 
far the braking action. Siowouls, fiat 
spoWng. and excessive tire wear are 
l^result. 

• The answer is HTTOOL. 

• No flore blow-outs doc to stcnHing, 

• 30% mare tire wear 

< Safety that pays off in dollars 

• Safety that can't be measured m 

- dollars. 

Maxfinuin protection against 
overshooting, swinging, or late 

- laka-off reiections. 

« fiUkimum protection tgeinst ice. 
rain, slush, or snow. 

HYTROL- the accepted Anti- 
Skid Braking System is stand- 
ard equipment on the B-47, 
B-S2, A8D, RB.68, RF-54F. 
F-lOO, C-130, QF-60 and has 
been proved on more than 30 
different tyiws of aircraft. 


The organization and facilities of the newly 
stieamlioed Rheem Aircraft Division ace 
geared to produce aircraft and missile airframe 
assemblies in high production quantity. New 
and modern operational concepts are being con- 
stantly applied to the basic talents and facilities 
available at Rheem Aircraft Division to assure 
the aircraft, propulsion, and ordnance industries 
of an on-scbedule, high quality, low cost pro- 
ducer. Your letter of inquiry will receive 
prompt atcention from our Marketing Depart- 
ment. Rheevi has manujactured more than 
10,000 major aircraft assemhlies since 7951. 

RHEEM MANUFACTURING CO./AIRCRAFT DIVISION 

; / 7 1 r woadraff avenue, downey, calif ora 


SARGENT 




SYSTEMS 
OF FORCE 
CONTROL 


Sargent Systems of force control are backed by more 
than 37 years of experience building precision equipment 
to meet the increasingly high requirements of the aircraft, 
guided missile, petroleum, gear and machine tool industries. 


If your application of force control deals with aviation, 
marine, surface or subsurface movement, we invite you to 
send your I'equirements for the Sargent design, qualifica* 
tion and manufacturing proposal. 



AVIATION CALENDAR 


Oct. 7-9— mil -\miiial Natiuiial Kkctionici 
Coiiftcencc. Hotel Sliemian. Cliicago. III. 

Oct. 7-9-l ourtli Aiiiiaal Lubrication Con- 
ference, sponsored b\ -American Socich' 
nf Lubrication Eneineers and -American 
Socictv of Mechanical Engineers. Rosal 
York ilotel, Toronto, anada. 

OcL 7-10-Tricnnial inspeetion. Lewis 
l•'li|llt I’ropnision Latuirahirs. Clcvcbnd. 

Oct. 7-12— Eighth Aniuial Congress. Inter- 
national -Vstroiiantical P'cdcration, Barce- 
lona, Spain. Kor details write: I.U', ?s 
Lowell Rd.. Conenrd. A1ass. 

Oct. 8-Tcnth .Amiiial Airport Ocvelopmcnt 
ami Operations Conference. Onondaga 
Hotel, Svraense, V. V 

Oet. 9.11-National Kali Convention, So 
cietv for Experiinental Stress .Anaivsis. El 
Cortes ilotel, San Oiego, Calif. 

Oct. 10-11-Xational Noise \hatenicnt S\in- 
posinm. Sherman Hotel, Chicago, III, 

Oct. 16-Constant Speed Orisc Dcselop- 
ineiit, ,\1EE Engineers CInh, Phila 
dcipliia. Pa. 

Oct. 16-18— Conference on Corapufers in 
Control, .American In.stitnlc of Electri- 
cal Engineers, Clialfimte-lladdcn Hall 
Hotel, .Atlantic Cite, N. J. 

Oct. 16-18-19" IRE Canadian Cnmen- 
tion, .Autoinotiic Bnildine, Exhibition 
Park, Toronto, Out., Canada. 

Oct, 17-18-nth Animal Comeiition. Tlic 

Oct. IMS-NWon'al Coii'fercnce 'tin 'lio 
diistrial Ilvdranlics (including use in air- 
line svstenis), Hotel Slieniian, Chicigo. 

Oct. 18-Somc Aspects nf tlic National 
Guided Missile Prtignmi. A'ice -Adni. |olm 
S, Sides. Dinner Alcetiiig. .American 
Rocket Socictv and Institiilc of the 
.Aeronautical Sciences, Slicraton-Mc.Alpin 
Hotel. N. V. C. 

Oct. 20-22-.American llclicoiiter Socictv. 
Fonrtli .Annual W'estem Komni. Hotel 
Stat'er, St I n..is, Mn. 

Oct. 21-22— Canadian Aeronautical Institute 
-Institute of the .Aeronautical Sciences 
Meeting, Montreal, Canada. 

Oct. 21-23-Cnnfc'cnte on New Develop- 
fContimiecf on page 61 
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TRANS-SONICS 


PRECISION TRANSDUCERS 


for measurement and control of 

TEMPERATURE 

-400F to +2000F 

» PRESSURE 

O-S to 0-5000 psi. 
to meet strictest requirements of 

TELEMETRY 
•m- MISSILE RESEARCH 
AIRCRAFT CONTROL 


an example of 

TRANS-SONICS ADVANCED INSTRUMENTATION 
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OontriTo-uLting . . . 
to s'u.per'b perf*orma.noe 


Grumman's FllF-1 Tiger is powered by a Wright J-65 turbo- 
jet with main fuel pump engineered and built by Chandlcr-Evans, 
Products, too, are “known by the company they keep”, and 
CECO is proud to be airborne with many of the latest and finest 
military and commercial aircraft. 



Typical CECQ fuel system components: AR-9 Altetburnen Fuel Control Ifo; new, 
larger jets) maintains fuel (low at point value accuracies tieretolore impossible: 
Model 9504 Fuel Fump, by-pass equipped, tbree-etement pump, supplies 
fuel at predetermined pressuraa and quantities to both main and afterburner 
fuel controls. 


CHANDLER-EVANS 

WEST HARTFORD 1, CONNECTICUT 
Write lo Depl. 6C for an informative folder on 
CECO’i new Sx»uu Enoine FueU CoKTROUS, or for 
folderi on: AfTERBUENER Fuel Controls; Air- 
cjuFT Punas: Unitised Fuel Control Systems, 


(Continued from page 5) 
mciits in the Field of Power. American 
Societv of Mechanical Knginecis. Ameii- 
ens Hotel. Allentown. Pa, 

Oct. 21-25— )5th National Safely Congte'ss. 
Conrad Hilton Hotel. Chicago. 

Oct. 22— Third M'orld Conference for Avia- 
tion, month-long meeting on taiids, cargo, 
etc., Sao Paulo, Bravil. 

Oct. 2-1-25— Fourteenth ,\nm«l Dispby, .Air- 
craft Klcctrical F.quipinenI, Aircraft Klec- 
trical Societi, Pan Pacific .Auditorium, 
Lo< .\ngeles. 

Oct. 2-4-25— Computer .Applications Sym- 
posnnn. Morrison Hotel, Chicago; spon- 
sored bv .Armour Research Foundation of 
Illinois Institute nf Technology*. 

Oct. 28-29— Third .Anmal Meeting. Asso- 
eiatiun of the If. S, Arms*, Sheraton-Park 
Hotel. Washington, D. C. 

Oct. 28-29-First National Conference on 
•Applied Alcleorology. Hold Staticr, flart- 
ford, Conn. 

Oct. 28-T0-.Aninial Fbst Coast Confetenoe 
on .Aeronautical and Navigational Elec- 
tronics. Fifth Regiment .Annorv, Balti- 
more. -Aid. 

Oct. 28^51— Second Winter Meeting. Amer- 
ican Nuclear Society, Henry Hudson Ho- 
tel. New* York. 

Oct. 28-31-National Industrial Packaging 
Sr Handling Kvposition, .Atlantic City 
Convention Hall, N. |. 

Oct. 50-Nov. l-Amnial Meeting, .Air Traf- 
fic Craitrol Assn.. C.A.A Technical Dc- 
uTomncnl Center. Indianapolis, Ind. 

Oct. 30-.Aviation Elcctric-ul Equipment 
Ibisplas. U. S. Grant Hotel. San Diego. 

Oct. 31-Nov. l-Foiirlli Annual Meeting. 
Professional Group on Nuclear Science, 
Ilcntv Hudson Motel, New York, 

Nov. 2-8-Sccond \\ orld Melalluigical Con- 
gress & 39lli National Metal Exposition 
& Congress, Palmer House, Hotel Sher- 
man and International .Amphitheatre. 
Chicago. 

Nov, -t-S-Fourth Institute on Electronics 
in Management (automatic data process- 
ing system). The .American University. 
19CI1 T St.. Washington 6, D. C. 

Nov. 5-7— Joint Military-Industry Guided 
Mixsilc. Reliability Symposium (limited 
to those with Secret security clearance). 
Naval Air .Alissile Test Center. Pi. Mugn, 
Calif. 

Nov. ll-Plasties for Airborne Electronics. 
Regional Technical Conference. Society 
of Plastics Engineers, Hotel Ambassador, 
Los .Angeles. Calif. 

Nov. 11.15—1957 International Air Safety 
Seminar. Flight Safety Foundation, Palo 
•Alto. Calif. FSF-Asiation Week Safetv 
.Awards Dinner, Nov. H, For details 
write FSF, -IfiS Fourth Ave.. N. Y. C. 

Nov, 11.13— Third IRE Instnimentation 
Conference and F.xhibil iData Handling), 
.Atlanta-Biltmore Hotel, Ga. 

Nov. 12-13— Scsciith Aircraft Hydraulics 
Conlefciite. Park Shelton Huiel. De- 
Iroil. sponsored by Vickers Inc. (invi- 

Nov. 13-15— ISih .Annual Cons-ention. Na- 
tional .Av iation Trades .Assn., Hotel .Adol 
pirns. Dallas. 

Nov. 18-29— Technical Conference. Inter- 
national .Air Transport .Assn.. Miami. Fla. 
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THIS MONTH Briles' new Bell 47-1 “Ranger" helicopter will leave E! Segundo, 
California on a nationwide lour. The Purpose; to bring to the aircraft industry 
the great news about MULTITORK, the revolutionary new recess for high 
strength flush-head fasteners. MULTITORK combines maximum simplicity 
with optimum efficiency into a streamlined recess of superior qualities. 


GREATER TORQUE; Mullilork's torsion 
strength is superior lo (hat of existing 
designs and more than doubles present 
specification standards. Reverse torsion 
strength is exactly equal lo drive strength. 

FATIGUE STRENGTH: Repeated testing has 
proven that the fatigue strength of bolts 
furnished with MULTITORK recess is 
improved up lo 50%, Fatigue failure 
occurs in (he threads, not in the head. 
INSTALLATION G MAINTENANCE: MULTI- 
TORK'S superior strength characteristics 
serve lo reduce installation and mainte- 
nance costs by reducing distortion and 
breakage of both fasteners and drivers. 

9 MULTITOIVK- Ra 


Inventories therefore may be reduced. 
The simpiicity of the MULTITORK de- 
sign allows easy removal of airfoil 
smoothing compound during mainte- 
nance. The uniqueness of design elim- 
inates damaged bolls and drivers when 
the wrong style or size driver is used. 
COST; Added to the strength, precision 
and uniformity achieved by cold-heading 
are reduced costs gained through higher 
production. Multitork is cold headed: no 
machining is performed. 

Simpti and eindenl In an aga of the cem- 
pla>, MULTITORK la tha racaai ipscKIcally 
aniinaared fai 


BRILES MFC. 





READS JET ENGINE SPEED to 
GUARANTEED ACCURACY of 
10 RPM in 10,000 RPM (=!:0.1 %) 


The icter-reladon of RPM to efficiency and thrust in jet engines is 
fundamental. Proper adjustments for maximum thrust, maximum engine 
life and maximum safety of operation can be made only upon accuracy 
of instrumentation. The Takcal tests to guarantee that accuracy. 

The new B & H Takcal incorporates a refinement of the frequency 
meter principle. It operates in the low (0 to 1000 cps) range, reading 
the frequency of the tachometer generator on a scale calibrated in 
percent RPM corresponding to the engine’s RPM. It reads engine speed 
while the engine is running with a guaranteed accuracy of ±0.1% in 
the range of 0 to 110% RPM. Additionally, the Takcal circuit can be 
used to trouble-shoot and isolate errors in the aircraft tachometer 
system, with the circuit and tachometer paralleled to obtaio simultaneous 
reading. 

The Takcal’s component parts are identical with those used in the 
J-Model Jetcal Analyzer. They are here assembled as a separate unit 
tester and for use with all earlier models of the Jetcal Tester. 

The Takcal operates accurately in all ambient temperatures from 
—40°F. to 140'F. Low in cost for an instrument of such extreme 
accuracy, it is adaptable to application in many other fields. 

For full informalion write or wire . . . 


B & H INSTRUMENT CO.. INC. 

3479 West Vickery Blvd. • fort Worth 7, Texos 


BS H makes the JcrCAl® Analyzer 
and TempCAI® Tester 


HYFEN 


Crimped 
pins and 
sockets 
snap-locked 
in plug 
or receptacle. 
Individual circuit 
removal or 
gang disconnect. 


a big step 
toward 
automation 
of wiring 
harnesses 




VALLEY STREAM, N. Y.; 


I-«J0 • DAYTON, OHIO; 


SEGUMDO, 





The Parker "SYSTEM APPROACH" 


Aircraft Controls 


"APPROACH” makes a 


Porker Aircraft Co.,los Angeles 45, Calif. • Cleveland 12, Ohio 


The Parker Team provides speciolized 
vievrpoints to get the right answers. It's 
the first step in the "systems opproach" 
. . . gives a Parker customer the plus value 
of leadership in experience, for todoy's 
AND TOMOPfiOW'S fluid and hydraulic 
problems. 


to hydraulic and fluid problems can make a big 
difference in the performance and efficiency of 
your hydraulic or fuel system, loo. 

This "system approach" meons thot every component 
wilt be designed solely for that specific system, so 
that the whole will do the required job — better. 


Douglas selects Barbep-Celman 
temperature control systems lor DC-e 


As the DC-8 takes to the air, passengers and crew will enjoy a new 
standard of comfort aloft. Among its many refinements, this swift 
airliner will incorporate advanced Barber-Colman temperature con- 
trol systems in both the main cabin and flight compartment, 
Powered by the craft’s 400-cyde a-c supply, these control systems 
are the result of Douglas and Barber-Colman engineering teamwork 
to assure constantly accurate air conditioning under all flight con- 
ditions. For help on your control projects, consult the Barber- 
Colman engineering sales office nearest you: Los Angeles, Seattle, 
New York, Fort Worth, Baltimore, Montreal. 


Barber-Colman Company 

Oept. V, 1422 Rock Street, Rockford, Illinois 




requirements 

^iStaiU; and easy detachebifity ... or £st 
permanent holding power combined snth 
resistance to shock, vibration and atmos- 
pheric conditions... Monadnock’s design 
staff is ready to work with you andrelieve 
your own engineers for more basic 
problems. / 

Write for further information on / 
special-purpose devices currently / 
available and details of the produc- / 
tion facilities Monadnock can \ 
put at your service. \ 


FASICNEK COeeOeAIION 


ADNOCK 

LLS 



Romas MytiioloCa's piiard of tlic gales of Heaven was a 
concept which anlicipaled ihe many-sighled eye of today '$ 
color display tube. Color designation in display of micro- 
wave information increases our ability to differcnliale 
moving from stationary objects, enemy from friendly air- 


Jaiiiis Comes Down To Earth 

craft, hazardous from safe terrain, meaningful signals 
from noise — to name only a few uses. tVe have for you 
a brochure on industrial and military applications of the 
Lawrence singfe-giin color display lube. Included in the 
brochure is an explanation of Post Deflection Focusing. 


LITTON INDLSTRIES beveblv h.lls, cAUrortMA 

Phnis nni/ LoboralorUs in California. Maryland, Indiana, hah and Hew York 
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available either way 

IIIFION 


HOSE ASSEMBLIES 


FITTINGS 

PERMANENTLY ATTACHED 


by 

WlAINlltHlAD 


LEAK-PROOF BLOW-OFF-PROOF FOR EXTREME TEMPERATURES 

liNty plus resistance to eipansion, con- 


t For the first time from one major source, 
Teflon hose lines are now available equipped 
wrtn either detachable (re-usable) or perma- 
nently attached fittings according to user 
preference. 




+ 500’F.) 
• Chemical 


Indefinite shelf life (non aging). 

Lighter weight plus space-saving advantage. 


within the above temperature range. and missile manufacturers. 

THE WEATHERHEAD COMPANY, *DudAiOK 


% 

HS-Ea rUSELESS 




HVOSAUUC CVIINDESS HOSE ASSEMBLIES 


EK FLAbElESS AOTOMITE 



Save money on hollow parts by switching from 
bar stock to TIMKEN'^ seamless steel tubing 


Check these savings you get when 
you make hollow parts withTimkea'* 
seamless steel tubing instead of bar 

1. NO HOLE TO DRILL-ic’s already 

2. ELIMINATION OF COSTLY BORING 
OPERATION frees part of your 
screw machines for ocher jobs — 
adds machining capacity without 
adding machines. 


3. MORE PARTS PER TON OF STEEL 

because there's less metal to hog 

And with Timken seamless steel 
tubing you get better quality fin- 
ished products. The piercing oper- 
ation by which Timken seatnless 
steel tubing is made gives the cub- 
ing its fine forged quality. A solid 
round is forged over a mandrel, 
thoroughly working the metal in- 
side and out. Accurate temperature 
and piercing speed control combine 


CO produce uniform, fine forged 
quality. And we maintain this qual- 
ity from tu!^ to tube, beat to heat, 
order to order. 

Timken Company engineers are 
always ready to study your prob- 
lems, recommend the most eco- 
nomical tube size for your hollow 
pans job— a size guaranteed to clean 
up CO your dimensions. The Timken 
Roller Bearing Company, Steel and 
Tube Division, Canton 6, Ohio. 
Cable address: "TiMROSCO”. 


nMKIN-STEEl 


Sea the next Timken TelevenI hour, "The Innocent Years" 


NBC-TV, Thursday night, November 21 si. 


EDISON'S s.zE 


a GEARHEAD MOTOR 



smallest diameter 
gearhead available, 
yet motor gives 
same output 
as a size 10 unit 
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Thomas A, Edison 

INDUSTRIES 

INSTRUMENT DIVISION 
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[MOVEMENr 


MOVEMENT 


FULTON SYLPHON 


CONTROLS COMPANY 


TO mmw OR ABSORB 

iHiiRiviAL i:rri:ois at low cost 
SYLPHON’ BLLLOWS AND ASSLWIBLILS 


Whether design problems involve thermal, pres- 
sure or mechanical efTects, Fulton Sylphon can 
help you use the simple, foolproof bellows 
principle to best advantage. For one thing, an 
unmatched engineering service assures you 
of the right bellows or bellows assembly. 
Specialized skills and facilities else enable 


Fulton Sylphon to produce complete bellows 
assemblies at lower cost than you could your- 
self. And only from Fulton Sylphon can you 
get the extra know-how that comes from 52 
years of experience with every conceivable 
bellows application! 
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TRANSISTDmZfD VOLTAGE REGUUTOft- Rugged conditions ore 
made to order (or this precision unit, especially where performance, 
soace and weight are of extreme importance. 

The circuitry employs a shunt power transistor and a 
temperature-compensated Zener diode reference voltage. Input 
voltage Is 31V DC plus or minus 4V. Output of the 7VR12 is 
5V DC at 100 to 200 MA. Regulation less than plus or minus 
.1 per cent for combined variations of input voltage, load current, 
temperature, drift and vibration. Dimensions 2x2x2. Weight 8.5 ounc 
For more of the story, check and mail the coupon below. 
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Missile Watchers Pierce Patrick Secrecy 26 

►Housewives, motel owners know what will be frred and when 
despite official pretenses. 


Tight Money Threatens Jet Stretchout 

► Airlines ability to meet re-equipment loans, make n 
major issue in fare investigation. 


Solid Fuels Contend for Ballistic Role ... 50 

►Projects indicate progress in thrust control ond weight efficiency 
in this propellant. 
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s taken ut 2 a.m. to get viev’ imnbstrncted bs- work crews und 
•stands. Wrnk In progress at tliitf time entailed inshillation of eicchieal and 
hydraulic gear in lower fiisekige'. Ilydmnlic und electrical system cticcknuts 
are .sehednied for late October; landing gear swing tests, other functional 
checks for November. Rollout is planned for December; first Right is due 
ill hmiiary (other pictures on p. 65). 
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Pneumatic De-Icers keep radomes clear 
without distorting radar signal 



G ant bulges distinguish the Navy’s 
Lockheed WV-2, a vital link in our 
"early warning'' defense system. Inside 
the bulges and in the nose ate mote than 
six tons of powerful, sensitive radar 
equipment, 

Ice building up on the large exposed 
areas of these radomes can foul the radar 
signal. But lightweight B.F.Goodrich 
Pneumatic De-Icers, operating with 
compressed air, allow the radar to scan 
effectively at all times, with no excessive 
loss of radar energy. B.F.Goodrich 
De-Icers also protect radomes from 
abrasion, erosion and hail damage. 


Pneumatic De-Icers are also on wing 
and tail leading edges giving the WV-2 
complete B.F.Goodrich protection 
against ice hazards. 

COMMERCIAL AIRLINERS, TOO 
B.F.Goodrich Pneumatic Radome De- 
Icers, in constant use on military early 
warning planes, are now being adopted 
for commercial airliners, too. Whether 
you have aircraft in the design stages 
or in actual use, B.F.Goodrich Aviation 
Products engineers will be glad. to show 
you how Pneumatic Radome De-Icers 
assure greater efficiency of radar 
equipment 


B.F.Goodrich Aviation Products 

a division of The B. F. Goodrich Company, Akron, Ohio 


EDITORIAL 


TWA Hits the Comeback Trail 


In seeking a pleasant respite from the clattering type- 
writers of .^sTATio.v Week’s offices on a deadline day, 
we recentlv spent an afternoon flying around the eastern 
seaboard uitli 'Frans World Airlines’ new president, 
Carter Burgess, some of liis staff and a quorum of the 
airline’s directors as they held a board meeting in a 
ncwlv stvled Lockheed Model 1649 Jetstream some 
19.000 ft in the air. 

Main purpose of this meeting was to acquaint the 
directors witli TW’A plans to car\c out a larger slice of 
the transcontinental market this winter. For us it was 
an opportimitv to reailv get acquainted with tlic Model 
1649 and rcncss’ old friendships with .some of the 
'rW.'\ veterans wlio did so much to educate me in the 
gruelling discipline of instrument flving back in the 
early wartime days of the Air Transport Command. 


Realistic Atlantic Nonstop 

Talking wrtli Bob Buck, a s’Cteran pilot now special 
adviser to TMTk’s president on |et transport integration, 
and Bob Rummcll, engineering vice-president, wc get the 
idea that tlie Jetstream has really prosed itself in the 
traiisatlaiitic service tliis simimer as a genuine westbound 
nonstop aircraft. During the tlirce summer months 
TW.^ Iiad 9S7' comi>lctiori of westbound nonstop 
schedules between London, Paris and New York. 

Buck told of a September trip lie flew after inspecting 
Britarmras at Bristol in which be carried a full Jetstream 
tnuri.st load of 75 passengers nonstop from London to 
Ncu' York under tspical North Atlantic westbound 
weather- He had a mean headwind component of 46 
kt. and picked up heavy ice climbing out of London 
tliat stayed with him for scscral hours. He still liad two 
hours gas reserve on landing at Idlewtlcl- In the pilot’s 
book tliis is realistic nonstop westbound performance. 
Last week a Jetstream carried 44 passengers nonstop 
5.900 miles from London to San Francisco in 25 hr. 
19 min. 

Bob points out tliat while the maximum cruise of the 
Jetstream is ahoiit 15 kt. slower than its hottest com- 
petitor on both tiie .\tlantic and transcontinental runs 
it can do as good if not slightly better block to block 
speed because of a faster rate of climb that gets it to 
optimum cruise altitude sooner and a larger fuel capacity 
that docs not require the leaned out mixture and con- 
sequent retarded cruising speed of the long range cruise 
techniques necessary with less fuel margin. 


Noise Control 

Sitting in the noisiest scats in the Jetstream, just 
opposite the engines, witli Bob Rmmncll, wc got a 
good demonstration of the cffcctiie soundproofing tech- 
niques applied to this aircraft. Even during takeoff 
Bob and f could comerse with nonnal \oicc level and 
in cruising flight you can eavesdrop on conversations 


clear down the caliin. Soundproofing the cabin of the 
Jetstream costs 900 extra pounds of wciglit and is the 
result of a joint TYV.VLocklieed researcli program on 
a Super-G Constellation. 

In addition to the cabin soundproofing, propeller 
tlirob is reduced below audible lei el by si nchropliasing 
tlic Hamilton Standard propellers and using rclatiiels' 
low resolutions pet minute tliat slows blade tip speed 
considerablv. 'Tlie U'right Turbo-Compound engines 
arc also pushed farther out along the wing awav from 
tlic fuselagc- 

Tlic jetstteam is now tlic backbone of the TU'A fleet 
and botli pilots and management say they could use 
about double the 25 planes currently in senice in tlie 
drive to re-establish T'\\',\'s compctiti'c position on the 
kev domestic ,md international runs. 

TW’.A'.s "new look" program also involscs new pa.s- 
senger scrsicc tccliiiiqucs and will lean hcaiily on the 
use of tlic pilot and flight crew' as salesmen of tlic air- 
line's scrs’icc. Flight crews will sport a new black and 
gold uiiifonii next vear and each captain will haie a 
new red and white nameplate luing on tlic loading ramp 
that will ideiitih’ liim to passengers before they enter 
tlie aircraft as well as in fliglit. 'The new "Siesta seats" 
arc cxtrcmch' comfortable for long range operations and 
combined with, tlic pressurization, soundproofing and 
good food and drink should set a new standard in first 
class passenger comfort. 


Food Service Improvemenfs 

Ttt'o toiiclics in the food scrs icc we particularlv liked. 
One is the technique of hringiiig aboard a whole beef 
sirloin, keeping it hot in an oven and then slicing it 
into sen iiig portions as the meal is actually served. This 
makes a [iiicv morsel indeed. Tlie other is the choice 
of a full-bodied red French Mcdoc wine that is a pleasant 
relief for people wlio cnjoi- fine food, although cham- 
pagne is available for flic tspe of person who enjoss the 
elegant luxurv its bubbles traditionally convey. 

It is pleasant for one wlio has known and flown TWA 
since the days of its Boeing 307s to see this old and fine 
airline come ali\e again under tlie touch of l igorous 
lcadershi|3 proiidcd bi- Carter Burgess. Although it is 
still mucli to earlv to render a icrdict on this steward- 
sliip. there arc some tangible straw’s in the T\\'A wind. 
For tlie first six montlis its net lo.ss shrunk bv about 
$600,000 and in June a net operating income before 
taxes of $4 million was posted compared to $1,7 million 
for tlic same niontli in 1956. Third quarter figures 
should also be written in black ink. 

TY\'.\ still has a long win- to go to recapture tlie com- 
petitiic position it once enjoi’cd. But under Carter 
Burgess’ leadership and bolstered bv a hard core of 
seasoned \eto.in.s in tlie fliirig business TW.A lias defi- 
nitely hit the comeback trail. 

—Robert Hot/. 
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TITANIUM METALLURGY IN MOTION 


In developing aircraft of higher and higher performance, the aircraft industry also 
created the demand for increasingly high-performance alloys. With the industry’s co- 
operation, Rem-Cru technical teams developed most of the basic titanium alloys in use 
today, and are producing them in tonnage quantities to meet aircraft quality standardsj 


rtEM-CRU 

TITANIUM 


World'* Most Vsrsatlls Metal 





WHO'S WHERE 


In the Front Office 

Joliii M. Carter, president. California 
Teelinical Industries, division of Textron, 
Inc., Belmont, Calif- 

Dunald O. Flitton, president and board 
cliairman, the recently incorporated Flitton 
& Kissinger Engineering Corp., Northridge, 
Calif. .Vso: Robert G. Kissinger, executive 

treasurer; H. Ednatd Olcott, vice president- 
eiigiiieering; Charles Gentry, public relations 

Everett M. Patterson, president and a 
director, Bulova Research and Development 
Laboratories, Inc., Woodsidc, N. Y. 

John R. Blv, vice president-general man- 
ager and a director. Eclel Valve Co., San 
l••cruando. Calif. .Mso; Ednnrd P, Martin, 
sales manager. 

Lester Wells, e.xeeutis-c vice president, 
Thieblot .Vreraft Company, division of 
\'ilro Corporation of .-Vincrica, W'ashington. 

Dr. Gco^e E. Valley, of the Massachu- 
setts Institute of Tcchnoloey, succeeds Dr. 
Courtland D. Perkins as Chief Scientist of 
the United Slates .-\ii Force, Washington. 
D. C. Dr. Perkins lias returned to Prince- 
ton Uuisttsify as Chairman of the -Aero- 
nautical Engineering Department. 

Col. Benjamin G. Holaman, Director of 
Research. .Air Research and Development 
Command, Baltimore. Md. Col. Holrman 
succeeds Col. L. B. Williams now Deputy 
Chief of Stall for Operations. .ARDC's .Air 
Force Cambridge Research Center, L. G. 
Hanscom Field. Bedford, Mass. Col. Paul 
M. Butman succeeds Col. Holmian as 
Director of .Air Weapons, ARDC Ilead- 

'*'Maj. Gen. Ilamiiton H. Howze, Director 
Armv .Aviation, Office of the Deputy Chief 
of Staff for Operations. M'ashington. D. C.. 
has been assigned to Headquarters, Eighth 
U. S. .Armv (Korcal. 

Bat Maishall, manager of customer rcb- 
tions-Washington, D. C. office, Croslcy Di- 
vision, Asco Manufacturing Corp., Cincin- 
nati, Ohio. 

David A. Moffit. assi*int to sice ptesi- 
dent-piiblie relations. .Air Tiansport -Associa- 
tion of America, Washington. D. C. 

Honors and Elections 

John S. Anderson, president of .Aeronau- 
tical Radio, Inc, has been elected chairman 
of the Radio Technical Commission for 
.Aeronautics. Washington, D. C. Mr. An- 
derson succeeds Dr, J, H. Dellinger, retiring 
after 1 7 years; by acclamation. Dr. Dellinger 
was elected to lifetime post of Teelinical 
.Ad'isor on .Administration and Organiaa- 
tion to RTCA. 

Changes 

Manuel .A. Sanchee, jet project coordi- 
nalor.Mlami oi'cthaul base. Pan .American 
World Airssays. Inc. 

Ralph S. Maugham, director-passeiigcr 
conference and interline activities, .Ameri- 
can .Airlines, Inc. 

L. A. Botkin, chid engineer. Buckeye 
Iron dr Brass Works, Dayton, Ohio. 


INDUSTRY OBSERVER 

► Excavation is under way at Cape Canrivctul, Fla., missile launchiitg site 
for installation of underground equipment tliat sdll simulate ship motion. 
Equipment is part of laimcli complex for firings of Navy's solid-ptopcllunt 
Polaris intermediate range ballistic missile. Operationally, Polaris svill be 
fired from ships and submarines. Launch must compensate for roll, pitcli 
and yaw of the vessel. 

► Tliitd firing of USAF-Convaii Atlas intctcontinental ballistic missile will 
take place before the end of next month if the present sclicdulc holds, 

► .Atlas reached approximately 15,000 ft. in its second firing from USA!-' 
Missile Test Center, Patrick .APB, F'la. (AW' Sept. 50, p, 30), First test 
model fired last June (,A\\' June 17, p. 27) reached more than the 5,000 
ft- generally reported but less than 10,000 ft. 

► Sikorskv S-61 turbine-powered lielicopter (AAV Sept. 2, p. 23) « being 
designed for Naw with tlie ability to remain aHoat for indefinite periods in 
the erent of emergency landings on water. Aiicraft has flying-boat hull with 
sponsODS. Leading edge of sponsons arc set at higli angle of attack to aid 
in takeoff. Twin-birbiiie eiipncs, probably General Electric T58s. are 
mounted above tlie cabin, wliicli will have space for approximately 20 per- 
sons. Sikorsky also believes the helicopter will have a coinmeteial potential, 
particularly among off-shore oil operators. 

►Aerojet General has now completed a number of static firings of its 
solid propellant rocket motor designed for use in Navy’s Polaris ballistic 
fleet missile. Since the rocket motor is not an integral part of the missilr- 
structure, it can be static fired in the missile airframe and removed after 
burnout, making way for a new motor. Unit is largest solid propclUn. 
rocket engine built in the U- S- thus far (AAV May 27, p. 23). 

►Nortli American Aviation Inc.’s long-range interceptor design for the Air 
Force (.AAV May 20, j). 37) has been designated F-108. 

► Nose cone configuration for the operational Atlas has not yet been frozen. 
Blunt, corrugated nose pictured in unofficiai drawings (A\V Sept. 2, p. 28) 
mav not be the final design. 

► Atlas missiles arc being static test fired in a missile test stand at Edwards 
AFB, Calif., rocket base on Leuhman Ridge before shipment to Patrick. 
Missiles are put into position wliilc still on the carrying trailer. Trailer 
and missile arc raised to vertical position togetlier; tlien the trailer is 
lowered alone after the missile has been secured. 

► So'ict Union has employed single sideband communications for several 
years but is just no«’ beginning to investigate the possibilities of forward 

► Pi]>er Aircraft’s 1958 models to be announced later this month will 
include new xersiems of the Apache light twin and Tri-Pacer fitted with 
Lycoming bigh-comprcssioii engines providing 10 hp. more thair the present 
150-hp. O-320s- Engines will iinproxe the aircraft’s consumption and per- 

► Most important air na\ igatioii problem in Sox ict Union today is need for 
improxed landing aids. .Aeroflot engineers at ciinent IC.AO nrcetiiig in 
.Alontrcal liax’c slioxxn great interest in ILS and GCA training films. Inside 
Russia, cn route air nax igafion is all by non-direetional beacon and automatic 
direction finding. Only imticipatcd need for a long range nax igation system 
is for flights outside USSR’s territoria! boundarics. 

►AA'estinghousc’s Gas 'I'urbinc Dixision is carrying out work on steam 
turbines for other divisions of the company in order to offset declining 
aircraft engine business. 
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World-Wide maintenance for the F-27 


FAI RCH ■ LD 



I I Corporations operating Fairchild F-27's as executive aircraft can 
I be assured of maintenance the world over. With more and more 

^ Jcustomers purchasing F-27’s throughout the Free World, overhaul 

and spares services will always be nearby. The F-27’s Rolls-Royce Dart 
propjet engines are backed by a world-w'ide network of service facilities. 

Many corporations have decided that the F-27 is the aircraft to modernize 
their fleets. Cruising at better than 300 mph over a 2100-niiie range, the F-27 
surrounds airborne executives with pressurized and air conditioned comfort. 
And no other aircraft of its type has the F-27’s short-field capability. 


Far lull Inlorniallo'i wrile lo: R. Janies P/eiger. Executive Director of Customer 
Relations. Fairchihi Engine <t Airplane Corporation. Hagerstown 15, Muryluml. 


S, CORPOAs,TIONS AND mUTARY SEAVICES 


Washington Roundup 


Thor the Winner? 

Possibilitv is growing that the USAF-Douglas 1’hor 
intermediate range ballistic missile will go into produc- 
tion uithaiit any components marriage with .Anny's 
Jupiter. Dcfaisc Secrctars Charles E. Wilson is sehed- 
dulcd to retire this week and leave announcement of the 
final decision up to his successor, Neil McElroy, In his 
Pentagon swansong, A\'ilson said last week that a mar- 
riage of the two systems would take more dcs’clopmcirt 
time and delav deployment of the final IHBM. \\'iIson 
indicated that he and advocates of the "marriage’’ idea 
designed to salvage the best of the two missiles had over- 
looked the fact that the ground system equipment is 
both complicated and expensive. 

The retiring secretary pointed out that less than 10% 
of the planned missile test firings have taken place and 
that the resulting lack of infonnation combines with the 
task of appraising the ground system to complicate the 
C'-.iluation job. 

Major unimswcred questions; If Thor is chosen, how 
much more money will be spent on Jupiter’s dcselop- 
ment and who will ptosidc it? 

Soviets' Satellite Secret 

Russia intends to say nothing about attempts to launch 
a satellite until one has been placed successfully in its 
orbit. Ibis is contrarr- both to liitcrnational Geophys- 
ical Year aims and Rus.sia’s own previously announced 
plans. 

Sosict delegation to the CS.AGI Rocket and Satellite 
Conference here began last week by repeating earlier 
Russian statcinaits that ’’sufficient" sv.iming would pre- 
cede launch attempts. 

Russia has chosen 20.005 and -10-002 megacycles for 
satellite radio signals. U.S. delegates pointed out that 
this will require costly modification of U.S. Minitrack 
and other tmeking stations and take several months time. 
Soriet Delegate Sctgi M. Poloskov’s cMisiscness over 
contradictors- statements about orbiting time of satellite 
and "sufficient" warning to other nations finally pro- 
voked laughter, in wliich Poloskos joined. 

Liter in the week, his delegation was saying there will 
be no pro-launching alerts. Any failures in attempted 
launches apparently will remaip Russia's secret. 

CAB Ethics 

Watch for the Senate Permanent Investigating Sub- 
committee to issue a report within the near future call- 
ing for Icgislition to spell out a code of ethics for mem- 
bers and stafi employes of Civil .Aeronautics Board and 
airline representatives. Tlic report will be based upon 
hearings held last spring concerning an alleged CAB 
"leak" on the decision to award a New Yotk-Miami 
route to Northeast Airlines (.AW Mav 13, p. 43). 

At the hearings. Raymond Sawyer, associate director 
of C-AB's International Division, protested testimemy by 
Laurence Henderson. Siilcs represent-atiM' of Fairchild 
Airplane and Engine Co., indicating that Sawyer was 
the source of an advance leak on the decision. .At the 
time. Sawyer was executirc director of CAB, ;md Hender- 
son was Washington representative for Trans American 

Sen. Henr\- Jackson (D.-Wash.), wlio presided over 


the licarings on the Northeast case, already has intro- 
duced legislation establishing criminal penalties for both 
C.AB employes who "leak " confidcntul information and 
for individuals who attempt to "pressure" Board mem- 

Tax Collector Collects 

Bureau of Internal Rc\-cnuc plans to continue collect- 
ing taxes on the "free” transportation aircraft and other 
defense firms have prosided nerv employes as an induce- 
ment despite a challenge by a U. S. District Court. 

Most employes, it appears, are not aware that the cost 
of their mor-e to a new location which is paid by this new 
emploset. is taxable— until the Internal Rerenue agent 
comes to collect. 

The bureau’s position, hower-er, has been challenged 
by the U.S. District Court for the District of Nkw 
Mexico. In two cases involving Sandia Corp., the Court 
maintained that Bureau of Internal Rer'cnuc collections 
of taxes on pavments made bs- Sandu to lure employes 
from Kentucky and Tckis were "illegal.’’ lire court said 
there was no intent on cither the part of Sandia or the 
employes to hare "the reimbursement constitute com- 
pensation.” The cmplorcs, the court held, "received 
reimbursement only tot actual travel and moving. . . . 
The relocation - - . was for the convenience of the 
employer , . . and did not constitute income in the 
hands" of the employes. 

The burciiu is appealing the decision to the U. S. Cir- 
cuit Court of Appeals. 

Meanwhile, its tax collectors will continue to dem.md 
tax payments on the transportation and moving expenses 
paid by employcrs. 

Fare Discount Cut 

Dropping of the 10% fare discount on military travel 
by eight airlines mav be an indication that the agree- 
ment with the mihtarr will be c\-cntnalh dropped. Ttie 
Civil Aeronautics Board, which has nes cr been enthusi- 
astic about the discount, has ordered an inrestigation to 
determine the need for continuance of the discount pro- 
\-ision in the Joint Military .Air Tran^ortalion .Agree- 
ment No. 5. An airline spokesman said it is doubtful 
that the eight would have withdrawn from the agree- 
ment if they felt the C.AB would again approve the 
agreement since considerable inilitarv trascl would then 
be diverted to airlines that continued the discount. The 
agreement w-as first cxcentcd in 1949 to narrow the gap 
behreen air and rail travel and attract more military travel 
on airlines. Now, howerer. rail f-.iics have incrc-.iscd, and 
airlines claim the need for a discount no longer exists. 
Airlines who have formally withdrawn the discount are 
.American, United. Trans M’orld, M'estern, Bonanza. 
Mohawk. Lo: Angeles Airways .md New York Airways. 

Airspace Control 

Ch-il Aeronautics Board list week officially adapted 
an amendment to the chil air regulations that will estab- 
lish control of airspace o\er the U.S. abo\e 24.000 feet. 
The amendment will become effectire on Nov. 1 (AA\’ 
Sept- 30. p. 43). CAB’s amendment is the first step of a 
comprehensive plan for improved and expanded air traf- 
fic control. 

—Washington staff 
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LATEST Atlas £ring from Cape Canaveral. The Convair intercontinental ballistic missile apparentlv ssas fired to gain engine perfonn. 
ance data, for it carried sharp nose cone and prnbabl)’ »as meant for destruction when purser units finisbed job (AW Sept, 30, p, 30). 


Missile Watchers Pierce Patrick Secrecy 


Housewives, motel owners know what will be 
bred despite official pretense that all is shrouded. 


By Evert Clark 

Cocoa Beach, I'la.— Second test 
model of tlic Athis I intercontinental 
ballistic missile lifted from its Cape 
Canaveral launching pad, roared to 
1 5,000 ft., programmed over and was 
destroyed. 

At a public beach set’cn miles to the 
soutli, reporters hurriedly tossed binoc- 
ulars into their cars and raced for tcle- 
phones- 

Seicra! miles north of the Cape, 
nesvs c.imcramcn began dismantling 
the telescopic-photographic equipment 
that had recorded the Bring on film. 

In the Pentagon and at Air Force 
Missile Test Center’s licadquarters on 
Patrick AFB. official announcements 
were made. They said only that "a 
missile" had been fired. 

Newspaper accounts used the words 
"failed," "flopped" and “goofed" to de- 
scribe what happened to the Atlas. They 
noted that the missile cost millions of 


dollars. They quoted .Assistant Defense 
Secretary \V. J. McNeil's statement 
tliat the expense of descloping ballistic 
missiles to an operational state "will 
be a good deal more than double the 
cost of developing the first atomic 

.A few stones said .Ait Force and Con- 
vair, the missile’s prime contractor, felt 
the firing was not all failure because the 
missile did some of what it should have 
done, and valuable technical data was 
gained These reports were unofficial. 
Officially, neither .Ait Force nor Con- 
vair could dispute the “failed” reports 
because of security regulations, 

Open Secret 

Type of missile to be fired, its name 
and the approximate date of launching 
had been a wide open secret for many 
days despite the security rules to the 
contrary. Even information about tlic 
objectives of this particular test was 
obtainable. Static firings of the Atlas 


engines a few days earlier Irad been vis- 
ible from public rights of way for any- 
one )>aticnt enough to sit and watch. 

.A few months ago, the firing rate for 
larger missiles was less than one a 
month at Cape Canaveral, Now it is 
almost one a week. 

Word of preparation for a big firing 
spreads rapidly up and down the sands 
jxninsula lying between tire Banana 
River and the Atlantic Ocean, and for 
.in obvious reason. 

Work at the S360 million Patrick- 
Cape Canaveral complex directly con- 
cerns 1 5.000 military, civilian and con- 
tractor personnel. Indirectly, it affects 
their fantilies, their neighbors, several 
surrounding Florida counties, air ami 
sea traffic over a broad, fan-shaped area 
5,000 miles to the southeast and hun- 
dicds of aircraft industry cmplovcs and 
inilitarv persomtel stretching westward 
to the Pacific Coast. 

.An official release on the liistory 
of tlic Test Center states: "Because 
of the limitations imposed bj' seeuritv. 
verv little can be said about tlic mis- 
siles that arc tested at the center.” But 
neighbors and motel operators and vvait- 
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risscs and housewives do not read news 
releases. 

Visible Preparations 

Some indicators tliat “a missile" is 
to be fired are official. Red b.alls, visi- 
ble from manv miles at sea, arc erected 
on 90 ft. poles at citlier aid of the 
Cape on the day of a firing. If the 
filing is to be at night, red lights arc 

Two crash boats and tlircc rctriacr 
lioats put to sea on firing davs from :i 
dock a few feet from a public beach. 
Observers who make a profession or a 
sport of missile wateliing know tiie 
time it takes the last boat out to reach 
its station on the r.uigc. Newsmen 
often take their lircaks for lunch on 
the basis of such information. 

Iloods on permanent tracking- 
e.inicra stations on the Cape and along 
tlic beaches ate tolled back onlv- a few 
minutes before a launch is to take place. 

Unofficial indicators of a big firing 
ate as numerous as svstems for betting 
tlic horses and generally more reliable, 
Facli player has a favorite. 

"You vvjtcli the wives," one man 
Slid. "AMicn thev come out to the 
beach w ith the kids and tlie binoculars, 
you know thev- aren’t liere to get sun- 
tans. Thcv’vc got those alreadv. They 
come out here and sit on tlic beach 
and Boom! It goes and they get up and 
go home.” 

"You can tell when tlic motels be- 
gin to fill up with wheels, usually over 
a week-end." another said. "Ihe big 
sliots onlv come in here for a good 


When to Look 

l lic simplest way to know when to 
go to the beach for “a good one" is 
to read the papers. Missiles have been 
big news to local reporters for some 
time— not so much because of a great 
technical interest in the science of 
rocketrv’ or the strategv’ of war but be- 
cause of the missile’s impact on the 





SISNS OF THE TIMES in the Cape Canaveral area indicate that (he piumotional value of missile test o|>emtions is high. Many of tin 
area's residents disregard daytime fiiin|.s since (ier) effects arc dimiiiishcd bv sunlight. 
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(ia\-to-dav life of their readers. I'o soine 
I'loridians, it is the greatest thifig since 
tlic Fourtli of July, 

A headline from an Orlando paper 
reads; “Sand Dunes famnicd NVhen the 
Word is \\'hispered; Atlas Rumors 
Send Brevard (a county) to Cape.” 
l.ocal reporters have desised many 
ways to tap the grapes ine. Most are 
standard techniques for gathering in- 
formation, techniques that existed be- 
fore policy directives and specific regu- 
lations on missile security u’erc con- 

Occasionally, a technique more fit- 
ting to the art of missile snooping is 
cmplojed-such as the portable short- 
wave radio with which one man tries 
to "sit on the frequeney" used for eom- 
nninication between the crash and re- 
triercr boats and the Cape. 
Canvas-Covered Missiles 

Trucks loaded with canvas-covered 
missiles, moving along the public high- 
wavs and often travelling at night, are 
early liatbingets of a firing, but too 
carlv to be useful. 

Auto traffic along the single road 
from the motels, trailer courts and 
homes to the Cape is an index onh’ of 
the general activity of the area, tt is 
licar v all tire time. 

But an operator of a trailer camp or 
motel that houses contractor personnel 
notices when their hours seem long 
and irregular and makes an educated 
guess as to what is about to happen. 


group of missilc-watcliing news- 
men were sitting in tlie Capettc Diner 
north of Cocoa Beach rcccntlv when 
they heard a muffled roar. .\ wire serv- 
ice reporter jumped from his chair and 
ran outside, afraid they liad all been 
caught napping. 

Missile Bar-B-Q 

"Kverv time our french fryer cuts in 
somebody thinks it’s a missile,” the 
waitress said. ‘‘But you should see 
them jump when the fan cuts on down 
at the Missile Bar-B-Q.” 

Many of the area’s residents now 
bother to step outside only at night 
when thc>' hear the roar that .signals 
a launching. There is likclv to be too 
little to sec in the sunlight of day. 

Tor all the techniques that ha\’c 
been developed for missile watching, 
there ate of course counter-techniques, 
Sccurits’ regulations ate designed to 
present militaiw personnel, cis'il serv- 
ants and contractors' employes from 
talking. 

.\gents of the Federal Bureau of In- 
vestigation and Air Force Office of 
Special Inscstigations and contractor 
security police are always active, clieck- 
iiig the usual sources constantly and 
observing the ohsetsers. 

On at least two occasions newsmen 
liaie been detained and questioned for 
taking photographs too near tlie Cape 
itself. At the first night firing of the 
Army's Jupiter, which produced a turn- 
out of lioliday |)roportions along the 


beach, agents wrote down auto license 
tag numbers. 

.^t least one Ca|)c cmplove has been 
tired for .speaking too freely over a 
telephone. 

Professional mis,silc watching of the 
ty pe done by newspapers, magazines, 
wire services and newsreel cameramen 
is expensire in tenns of manpower, 
money , time and patience. 

Scciiritv is costly in the same terms 
and considerable sums are spent to 
maintain it here. Tighter security 

Those familiar with sccuritv prob- 
lems in this area sav mans' other fac- 
tors work against a tighter control of 

Physically, the Cape is accessible 
only by one road each from the nortli 
and south: from the river on the west 
and the ocean on the east; and by air. 
Security Expensive 

But the area from which a firing can 
be seen and photographed is much 
broader, ft would be impractical, pro- 
hibitively expensive and probably 
Icgallv impossible for the government 
to acquire cnougli land to make the 
area absolutciv secure phvsicallv. 

So long as the land north and south 
of the Cape is not closed, press and 
public can be svatched but not inter- 
fered with. 

Greatest help to those who try to 
maintain security is the complexitv of 
missiles and missile testing. Nlucli 
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Lack of Interest Stalls Missile Defense Programs 


Washington— Army’s Nike-Zews and Air Force’s Wizard 
anti-missile missile programs are lagging far behind schedule 
because of lack of high official interest and consequentlv lack 
of funds. 

Translation of these "paper missile defense systems" into 
teal defense weapons n-ill take billions of dollars. Presidential 
ixsiicy of limiting information on the status of U. S. and Soviet 
missile programs tuis left Congress unprepared for this espendi- 
trite. Ciincnt .status of major U, S. anti-missile missic programs 

• Nike-Zeus- Farthest advanced, Army's Nike-Zeiu is an 
adaptation of Nikc-Hercnles, Contractors arc Douglas for the 
airframe and Bell Laboratories for control equipment. Nikc- 
Zens has a presently-proposed range of 100-200 mi., but 
Douglas is attempting to improve this figure. Bell Laboratories 
has piodoced some hardware on the target acquisition, guidance 

rclativelv short range version, not the 3,000 mi. radar for inissilc 
defense mentioned recently by Gen. Thomas D. A\'hite, USAF 
Chief of Staff (,A\'’ September 30. p- 25). Informed sources 
say that Bell Laboratories for proprietary reasons is resisting 
switch to long range version. Initial guidance for the Nike-Zeus 
is provided bv guidance radar and com|)iiter. Ssstern is lagging 
well behind schedule and is scrimping for funds, 

• Wizard. Air Force Wizard system exists only on paper, nn 
signifiant hardware has been ptodveed. Cnntractois ate Con- 
vair for the airframe and RC.A for acquisition, guidance and 
computer- Propo,scd missile has planned range nf about 1,000 
mi., is solid fuel, and is not an adaptation of anv existing 
missile. Basic difference from Nike-Zens is in the different 
tvpe of radar guidance provided for the missile. .Although 
Ait Force considers its ssstem far more sophisticated than the 
Army’s, program is fat behind Nike-Zeus and far from com- 
pletion of even the paper planning. 

• Plato. Scheduled to be canceled as unpromising. Plato was 
initially studied competitively by Cornell Aeronautical Labora- 
ton', and Svlvania, was given to Svivania os prime contractor. 
Small amount of hardware has been produced. Plato Iras been 
supported bv both .Armv and Air Force funds. 

TTcrc have been several other shidy programs. I,ockhcctt 

missile missile study program. General Electric has worked on 
a system combining a modified GE early warning radar with 


a specially developed computer. Informed sources consider the 
radar lacks required range but computer as excellent. 

and Wizard, fntnrc for other sy.slems appears dark. Navy is 
interested in an anti-missile missile for fleet defense but so fat 
has confined itself to studying systems based on madifications 
of lalos shipboard to air tiiissile. 

Shidics of the anli-niissile missile prrrblem hare resulted in 
similar philosophy of defense both for Nike-Zeus and Wizard. 
Both arc liiiiited -area defense systems designed to provide early 
warning of an incoming mtssile. acquire the missile as a target, 
track it to compute its trajectory, and then fire anti-missile 
missiles along the same trajeetorr to intercept and kill the 
intmding ICB.M or IRB.AI wifh'a nuclear or thermonuclear 
warhead. 

Present approach is towards smaller, more maneuverable 
missiles with lighter warheads. This means that tn insure a 
high kill probability between ID and 20 anti-missile missiles 
will be fired against each intruder. Problem of much cimccin 
to those sftidving this problem is the large amount of fission- 
able material that will be required by such systems. Present 
U. S. capability for prodneing fissionable material is inadequate 
for the anticipated requirements. Some idea of the cost of these 
10-20-inUsile systems can be gathered from the fact that the 
lightest nuclear warheads for this use will cost over Sl.000,000 
each in production quantities. 

■Seconds or minutes available between detection and arrival 
of an enemy ICBM or IRB.AI necessitate a fully integrated and 
highly automatic system. Because the |iiesentl\ planned sys- 

defense of major U. S. industrial, military and cirilian centers 
will require a large number of such systems. 

National interests mav dictate U. S. supplying anv missile 
defense system used in this country to its allies. NATO coun- 
tries have already been threatened with nuclear oblivion from 
Soviet IRBM'.s during the Suez crisis and would not react 
favorably to U. S. policy of keeping for itself any system provid- 

Projected costs of development and production of any 

Soviets iiossess a prodnctioii ICB.M approaches, tlie costs will 
probably be increased by the need for parallel and concuricnt 


technical information that is really 
valuable cannot be obtained without 
knowing preciselv what was planned, 
what happened and \vh\'. 

Only limited data can l)c obtained 
through binoculars or the lens of a 
camera placed miles away. 

Greatest opponent of the security 
agent appears to be the attitude of 
the people directly and indirectly in- 
solved in missile testing here. 

Thousands know at least one facet 
of the many operations at the Cape or 
in the long supply and communication 
lines leading to it- 

Thcrc is no hot war. and talk is looser 
than it might be in other eitciim- 
stanccs. 

Lack of sympathy with an official 
information polics' that prohibits 
identification of the missile fired or 
comment on its success or failure is 


not unii'Ctsal but it is extremely wide- 

It is shared by an appreciable num- 
ber of officials of tlie services and the 
contractors whose missiles ate imolved 
and by most of the day-to-day workers, 
wlio read in newspapers what thc\' lun c 
been warned not to sa\ under pcnalh' 
of loss of jobs or possibly prosecution. 

Rapid growth of the area will in- 
crease the proldem. 'Ihcre now arc 
15,000 military, civilian and contr.ictor 
employes, representing a S6 million 
per month payroll. This is up from the 
9,300 of just a year ago. By the end 
of 1958, tile figure is expected to be 
1 8,000-and tlierc will be more housing 
dei'clopmcnts like the Comair Cove, 
mote &a Missile Motels, more missiles 
at the Cape and therefore more to talk 
about or to keep secret. 


missile before can arrisc at the beach 
and learn in fii'c minutes from e-ager 
\olimtecrs what tower holds the Red- 
stone, where the Atlas sits now that 
its 11-story test stand has been rolled 
back, and from what arc-a the Thor 
is fired. If the wind and the informa- 
tion art right, she can learn the day 
and the approximate hour of a 
planned launching. 

This does not give her intimate 
knowledge of the countir's most vital 
defense secrets. But in the Cape 
Canaicral area this atmosphere does 
not encourage respect for iilfonnatian 
policies or strict adherence to security. 

Missilemanship, or knowing and tell- 
ing, is somewhat of a game that almost 
cieryonc seems to play and a plaici's 
score is determined by how mucli more 
he knoux than the others. 
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USAF Sets Monthly Expenditure Limits 


By Claude Witze 

Washington— USAF has assigned 
montlih' expenditure limitations to 28 
major contractors for tlic duration of 
Fiscal 1958. 

'I'lie action appeared certain to force 
lurthcr stretchouts in production sched- 
ules. cniplove layoffs and a serious 
financial problem. 

Major aircraft manufacturers at Erst 
glance estimated thev will be forced to 
borrow sums running as high as SlOO 
and S250 million each before next June 
30 to finance their production lines 
under present schedules. 

When these reactions were called to 
the attention of Defense Sccrctarv 
Charles E. W'ilson la.st week, he said 
these companies are being "stampeded" 
by the US.AF order and that the expend 
iturc ceiling "rcallv is not the radical 
reduction |)Coplc are saying it is." 

W'ilson .said it is his opinion that the 
aircraft manufacturers have good credit 
at the present time. 

No Long Poy Oeloy 

■ It is not the Air Force’s intention to 
have a big dolas in pavnicnt of its bills 
for the rest of this sear." he said, "but 
it certainly now expects to get some 
temporary help from the corporations. 
For them, it is going to be more like 
dealing with commercial customers, 
who need this kind of help from time 

US.AF' said the action was taken on 
top of prcviouslv announced cuts (.AW 
Sept. 23, p. 29) to meet the insi.stent 
demand that the year’s expenditures 
be kept wilhin S17.9 billion. It 
was pointed out that this is only 


about 596 less than last year’s outlay, 

Major contractors were asked to sub- 
mit their estimates of billings for the 
rest of the year. Each firm then w-as 
assigned tcntatis’c expenditure limita- 
tions. Wilson said this procedure was 
used to insure flexibility and give 
USAF the opportunity to deal with 
individual cases w ithout the restrictions 
of an arbitrary sbsh. 

Production Adjustment 

US.AF Secretary James II. Douglas 
and Wilson said industry may have to 
adjust production schedules, but they 
expect renewed efforts to cut inven- 
tories and overhead. 

At the same time, Douglas told the 
contractors in a letter they will be re- 
quired to finance a higher pcrccnhtgc 
of the work in process out of tlicir own 
funds. ’I'o this, W'ilson added the pos- 
sibility that a further reduction in prog- 
ress paynrents will be made in the 

Gen- E. W, Rawlings, chief of the 
.Air Materiel Cmnniand, called for a 
statement from the contractors by Oct. 
10. showing the cumulative monthly 
amounts to be paid on each nrajor con- 
tract for tire remainder of the fiscal 

AMC then will provide a break- 
down of how much it can pay each firm 
bv individual contract. 

W'ilson said the program given to 
tire industry bv Douglas and Gen- 
Rawlings constitntes "tne way the .Air 
Force wants to do it.” Other ways, he 
added, were to revise the deliscry 
sclicduic.s downward hv edict or to or- 
der the industry on a fonr-dav week. 

He said current employment in tire 


aircraft industry is about 100,000 
greater than it was a year and a half 
ago, indicating tliat he considers the 
industry payroll too large. 

In addition to the prospect of lay- 
offs, industry leaders vvcrc chiefly con- 
ccnicd last week with tlicir financing 
problems. 

In order to keep subcontractors in 
business and pay for the planned flow 
of materials, they anticipate ninning np 
substantial defats- Wilson said no pro- 
vision will be made for the government 
to guarantee these debts or pay the in- 
terest they will incur. 

Industry Reaction 

Industry observers, considered by 
W'ilson to be over-excited by the pros- 
pect. saw two other important hurdles 
for their company comptrollers- One is 
the lack of ready avaiiablc bank cash 
for loans of this type. A second is the 
possibility that banking interests will 
consider the loans a poor risk. 

Early last week, executives of the 
major companies were taking stock of 
tlicir prospects. Most important con- 
fc-rc-ute.s were vvitli their bankers- 

It was clear that USAF and the De- 
fense Department have taken tlic ac- 
tion in an effort to avoid anv neccssitv 
for the administration to seek an in- 
crease in the S275 billion debt ceiling 
established by Congress. W'ashington 
pessimists, both in the Pentagon and 
outside, now believe it will not be pos- 
sible to shiy within the debt ceiling. 
There arc some who hclicic Defense 
Department purchasing programs, par- 
ticiilarlv in the aircraft field, will suffer 
further hardships. Congress is not ex- 
pected to fake action against the trend. 


Where Expenditure Limits Hit 

Wnsliington— Following is the list of 2S major contractors assigned monthly expenditure limitations by USAF for the remainder 
of Fiscal 1958: 


.AC Spark Plug Division, General Motors Cotp.. Flint, Mich. 
.Aeiojct-Ccneial Corp.. .Azusa. Calif. 

Allison Division. Ceneial Motors Corp., Indianapolis, Ind. 
Beech Aircraft Corp., Wichita, Kan. 

Bell Aircraft Corp., Boflalo. N. Y. 

Bendh Aviatioii Corp., New York, N. Y. 

Boeing Airplane Co.. Seattle. AA'asb. 

Cessna Aircraft Co., Wichita. Kan. 

Collins Radio Co.. Cedar Rapids. Iowa. 

Convair Division of General Dynamics Corp., San Diego. 
Curtiss-AA'right Corp., AA'ood-Ridgc. N. I. 

Douglas Aircraft Co- Santa Monica. Calif. 

Ii'aitchild F.ngine & .Airplane Corp., H:^erstown, Md. 

Federal Telecoinniunication Laboratories, Nntlcv. N. J. 
Aircraft Engine Division. Ford Motor Co., Chicago. 111. 


• Hughes Aircraft Division, Hughes Tool Co., Culver CiK, 
Calif. 

• Military Products Divasion, International Business Machines 
Corp.. New York, N. Y. 

• Lockheed AircTaft Corp., Burbank, Calif. 

• Hie Martin Co.. Baltimore, Md. 

• McDonnell Aircraft Corp., St. Louis, Mo. 

• AVestern Electric Co., New York, N. Y. 

• General Electric Co., New York, N. Y. 

• North American AvHab'on Inc., Los Angeles, Calif. 

• Northrop Aircraft Inc.. Hawthorne, Calif. 

• United Aircraft Corp., East Hartford. Conn. 

• Radio Corp. of Ametica, New York. N. Y, 

• Republic .Aviation Corp., Fatmingdalc, L. I.. N. Y. 

• Sperry Gyroscope Co,. Great Neck, L. I„ N. Y. 
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Employment Cuts 

Washington— .Additional job reduc- 
tioiis totalling 5,200 and pte-datiug tiie 
wridng of Ait Force Secretary James 
Ifouglas’ letter setting monthly spend- 
ing ceilings have been announced by 
North American AviaHon Inc., and Gen- 
eral Electric Co. 

North .ATuerienn's Columbus Division 
wilt eliminate 5,200 jobs bv attrition and 
lavoffs bv the end of next' Match. 1’otal 
at mid-vear was 15.786. Total by the 
end of March is ex|iccted to be 9.500. 
Production of the US.AF F-IOOD and 
the Naw FJ-i and T-28C will phase 
out in the next few months. Naw’s 
T2I and A5J ate in tooling and pre- 
production stages at Columbus. 'Phe 
division also has entered ptonusing Navt, 
Marine, US.AF and Army competitions 
and "is concentrating consideiahic effort 
ill various commercial fields," North 

General Electric’s .Aircraft Gas ’I'm- 
bine Division at Evendale will cut 1,80(1 

and 200 in the flight propulsion labo- 
ratoiy within a few months. Production 

9,000 emploves at mid-vear, and the 
bboratoiy had 2,300 <AAV' Aug. 5, p 26). 


.At his last press conference as chief 
of the Pentagon, W’ilson reported that 
department expenditures in September 
-the critical month— were about S3. 3 
billion for tegular functions and the 
Military Assistance Program. This is 
down from S3.-14 billion in July and 
S3.66 billion in August- 
W'ilson said his preliminary esti- 
mate of expenditures for the first quar- 
ter of the fiscal year will be close to 
SIO.-I billion or $300 million more 
than planned, lie commented that the 
Scptcinbcr rate was cncoiitaging: "W'e 
lost no more ground in September and 

maybe gained a little.” 

.Actually, the September rate was at 
about tlic S38 billion level set for the 
year. It follows that outlays for the rest 
of the year mnst decline still more. 


Aerouutrouic Expands 

Aeromitronic Systems. Inc-. Ford Mo- 
tor Co. subsidiarv, has begun expansion 

Calif., acquiring a 100-acrc site at New- 
port Beach near Los Angeles with option 
oil tin adjacent 100 acres. Constiiietion 
will begin at once to house an integrated 
instatbtiun for avionic and materials 
laboratories, weapons engineering activ- 
ity and prototype manufacturing of avi- 
onic equipment and possibly missiles. 
.Aeromitronic is moving fast to become 
cstablislied at its new location in order 
to support a parHctilar project. 
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French Aircraft Industry Gains 
Threatened hy Drastic Cuthacks 


By Robert Farrell 

Paris— F'rcncli aircraft industry is 
tlireatciied ljy important budget reduc- 
tions which will result in severe cut- 
biicks and cancellations of current pro- 
tluetiou models as well as complete 
abandonment of several .idi’anccd proto- 

Budget reductions arc being imposed 
as result of French efforts to pare as 
much goicrnmcnt spending as possible. 
Reductions arc being imposed despite 
frantic industry iirgumcnts tliat such 
action will just about wi|jc out most 
of the progress made by industry over 
past decade, progress acclaimed bv avia- 
tion world at the P.iris air show in June. 
Still Unofficial 

Reductions, which were accepted by 
Annv dominated French Defense Min- 
istry last .August, ate not yet official. 
Recent fall of French goveniment 
leaves issue hanging, with observers 
|)rcttv well divided in opinion as to 
whether new government will push for 

•According to informed opinion, pres- 
ent beefed up production on such 
models as Sud .Aviation Djinn and 
Alouettc helicopters will be slowed 
down bv an average one third. Same 
thing is predicted for Sud Aviation 
Vautour. Dassault Super Mystere and 
Nord Noratlas transport. 

lliis comes just as French iiidustiy 
is beginning to lick its old problem- 
getting liigh production rates in order 
to lower unit costs. Government budget 
cuts are going to wipe out such prog- 
ress. For example, Nord company 
prcsentlv is reaching monthlv produc- 
tion rate of 10 with its Noratlas cargo 
transport. Under new schedule com- 
pany will be required to slow down its 
line to about three aircraft per month. 

Noratlas aircraft and make it difficult 
for company to sell the aircraft abroad. 

It also is understood that on Vautour 
and Su|K.T Mystere orders, liudget cuts 
not only provide for stretching out pro- 
duction line but also for reducing or- 
ders. Orders on both these aircraft 
were initiallv cut back earlier this vear. 

Constmetion of 1 5 four engine 
Breguct 765 Sahara hciivv cargo trans- 
ports. new military version of Bregnet 
Provence cargo passenger aircraft, will 
be stopped under budget drive. This 
decision was made despite fact that four 
of these aircraft already arc in ad- 
vanced stage of eonsttuction and in fhet 
coiii|xiny presently is completing a 
lirand new plant at Biarritz for final 


assembly of Sahara. Breguct officials 
estimate that as a result of tlic cut- 
back, unit cost of the four aircraft 
ncarlv completed probably will equal 
total cost of whole 15 aircraft. Only 
recently .Ait P'orcc described Sahara as 
ideal cargo aircraft for French Union 

•All preproduction and production 
orders for ground support "iwlict 
jilancs” for use throughout French 
Union arc canceled under the budget 
reduction plan. This decision hits new 
projects like SIPA 1100 and Motanc 
Saulniet 1500. models of which were 
displayed for first time at recent Paris 
ail show. .Also eliminated ate older 
projects like Potez 75 and Motane 733. 

Budget cuts on the Trident and 
LcDiic program may be tantamount to 
the abandonment of such projects. Also 
eliminated is Sud Aviation’s new super- 
sonic bomber Super Vautour which 
prescntlv is nearing prototype stage. 
The original prcproduction order for 
20 Tridents has been cut back to six. 
This move against Trident comes as no 
surprise. For some time French Air 
Force has been showing preference for 
Dassault Mirage III rather than Sud 
-Aviation rocket jet powered Trident 
interceptor. Cancellation of Sud Avia- 
tion top secret supersonic bomber, the 
Super Vautour, has jarred French in- 
dustry circles on the other hand. 'Iliis 
move is being interpreted as another 
victorv for Dassault, as latter company 
has supersonic bomber, Mirage IV, in 
|irototype stage. Latter aircraft remains 
untouched by budget cuts. 

Design Group 

Possible disappearance of the 'I’ridcnt 
project plus elimination of Su)>cr 
Vautour has thrown a cloud over the 
famous design and rcscarcli body at 
Courbevoie near Paris. This group is 
;mi hy Slid .Aviation but is mote or less 
financed by Air Ministry. Responsible 
for sucli projects as Trident and Su|)Cr 
Vautour, the group at Courbevoie mav 
nevertheless be disbanded. 

Another shock for French aviation 
circles is the blow aimed bv Inidgct 
cuts at LeDuc ramjet program. First 
I.eDuc 022 ramjet is already flying vvitli 
second almost 75% coinpjeted. Com- 
pany has been told it probablv won't 
be able to complete the second pro- 

As for missiles, present budget cuts 
appear to leave old projects standing 
untouched. Same is true for Sud Avia- 
tion Caravelle. Though not ordered by 
military, it still needs goveniment suj)- 
poft ill order to get production rolling. 


Disillusioned Military Contractors 
Now Enter Business Plane Market 


By Envin J. Bulban 

Denver-Thc jviatiuii industry’s 
awareness of the lucrative potential of 
business flving market was preponderant 
llieme at National Business Aircraft 
Assn.’s lOtli Annual Meeting and 
I'Orum litre last week. 

'rrend in evidence here is that busi- 
ness flying pie will no longer be sliced 
bv a relatiscly few specialist firms as 
in the past; these will face continualK 
mounting competition in the nest few 
vears bv many manufacturers hitherto 
solidtv committed to military and air- 
line rcqmrcments- 
Mjlitory See-Saw 

Underlying comments on the gen- 
eral display was feeling of many mami- 
facturCTs, some showing business aic- 
CTaft equipment for the first time, tliat 
tlicii firms no longer could tolaate 
U.S. scc-saw nrilitary programs. Re- 
alization that higher profit margins and 
nnuked reduction of red tape in nego- 
tiating pris-atc aircraft and equipment 
sales arc also key factors in increasing 
die competitive factor in business avia- 
tion manufacturing. 

Among actise nas' participants at 
NBAA meetings were Grumman Air- 
craft Engineering Corp. and its recently 
named distributors (AW' Sept. 30, p. 
29). Some 18 Gnimman Dart-tiirbo- 
prnp-powered Gulfstream transport po- 
sitions arc currently scheduled for the 
Bethpage, N. Y.. production line, coni- 
ptising three .static and flight test mod- 
els and 15 aircraft For firm’s distribu- 
tors. Current negotiations indicate that 
this will be espanded to include 27 
airplanes. According to one distributor, 
inquirs' regarding ^iposit recently was 
made bv a West Gcnnan firm. 

,\notlicr new face was Aircraft Ma- 
rine Knginccting Corp. which trucked 
a full-scale wooden mockup of its .^nser 
tw'in-tiirbnfan-powctcd business amphib- 
ian from the W'est Coast. Interest in 
this project is lery "encouraging.” 
rtentding to Acme, which rccentb 
completed a sales tour coiering Canada. 

New aircraft and mockups were 
spectacularly displayed in the strcct- 
Iciel concourse of Dcmcr's iiltta- 
modem mile-high center. 

Indoor static displavs included; 

• General Electric lightweight compass 
system, displaced for first time, marked 
the companv’s entrs into tlic business 
aircraft equipment field. Based on 
GE’s G-2 mililars cmintcqaart, the new 
compass fcalutes an eleclrically driven 
panel-mounted gyro. Operating on 24 


watts of 113v. 400-qclc thrcc-pliilse 
power, the unit is reported to liasc a 
maximum error in heading in flic 
slaved mode never exceeding two de- 
grees and to be operationally stiblc 
up to 40,000 ft. Eree giro drift rate 
is said to be font degrees ten minutes. 

Weighing eight pounds, the equip- 
ment will sell for about SI, 500, GE 
says it can make 50-day deliver!. Com- 
pany appointed NV'ilcox Electric to 
handle distribution. 

• Infrared Proximity waining svstem 
mockup was shown b\' .^crojet-Ccneral. 
Liquipmcnt, weighing 30 lb. installed, 
is scheduled for installation in the 
conipanv’s JOC-3 for dcmonstralion to 
Air Transport ,\ssn. and IHiglit Safety 
I'oundation. Hcniisplicrical coicrage is 
given as 800 ft., range as 2-4 mi. 
According to Aerojet-General based on 
a sun ey of CAA mid-air collision anal- 
yses, its proximity warning equipment 
would have provided a ininimuin warn- 
ing of 20 sec. in more than two-thirds 
of the collisions. Pilot production of 
equipment probably will start in Dc- 
crmiber or faniiaty. 

• Stratos Division of h’airehild displayed 
its S-20 cabin supercharger system pro- 
viding approximately 25 Ib./min. air- 
flow and specifically designed for cabin 
pressurization of small business aircraft. 
One light twin inanufacturer is flight 
testing the installation. 

Collins Radio is preparing a com- 
plete line of navigation and communi- 
cation.s equipment for ,i new market 
fnt the company, from the light twin 
down through single-ciigiiic business 
lanes, accordiiig to informed obseners 
ere. Some of this new equipment, not 
displayed, is expected to start reaching 
Ihe market early next year. 

Turboprop Marksman 

•Another new turboprop-powered 
business plane, the On Mark Engi- 
neering Marksman, to be powered by 
two .Mlison 501-D21 engines turniiig 
Aeroproducts 606 propellers, is ex- 
pected to make its first flight next May 
or June, a company spokesman told 
Aviaiion M'eek. Tooling is about 
80% complete, fuselage of number one 
airplane is expected to be completed 
bv Christmas. On Mark has two firm 
orders for the Marksman, one for May- 
tag and a recent one from Phillips 
Petroleum. 

Allison 501-D-21 is a rcr ised r ersion 
of the D13 on the Electra; it features 
gcarliox offset down from above the 
engine to underneath. The 14-passcn- 
gcr executive transport is designed to 
be completely self-sustaining of ground 


equipment. An 85-hp. Porsche engine 
in the left engine nacelle is fitted with 
.1 N'lckets pump to supply 3,000 psi. 
pressure to start the crigines. The 
luixiliary powcrplant will also provide 
electrical power on the ground and 
static ground air conditioning for the 
cabin. Ill event of a mid-ait electrical 
failure, if can be re-started to bring 
back electrical power. 

Two AiRcscarth superchargers, one 
on each engine, will supply cabin pres- 
surization. They use the .s.ime com- 
ptessors as on the units going into the 
Lockheed Elcctra. 

Civ il .4cronaufics .Administration 
will have a tvpc board meeting on the 
Marksman configuration, including en- 
gine layout. Oct. 9. 

Tip-tanked wings will be hot-air de- 
iced using engine compressor bleed. 
Engine inlet ducts and tail will be 
electrically de-iccd. Passengers will use 
a folding stairway just behind the cock- 
pit to enter the airplane. 

Interesting sidelight on the Marks- 
man will be the company ’s use of a 
Lockheed 1649 Super Constellation 
nose section to form tire new airplane’s 
nose section, including flight deck, 
from behind the pilots' scats forward. 
On Mark will buv these 1649 noses 
from Lockheed at least for the first few 
production airplanes, moditving wind- 
shield to conform to CA.A require 
ments for the Marksman. 

Marksman will be priced at approxi- 
mately SI, 2 million each with com- 
plete interior, nrinus electronic gear, 
but including cost of installmg this 
equipment to the customer’s order. 
On NIark expects to be turning out two 
airplanes a dav in 1959. 

.Mlisoti is showing solid interest in 
the business flying field bv providing 

dose enginectiiig support ’to the On 
.Mark program. Coinpanv’s interest ex- 
tends beyond the big Sdl-seties ttirbo- 
props; a project for an 85-lb. 250-shp. 
hghtplane turboprop is in the ntill at 
the Genera! Motors .Aircraft Engine 
Division. .Aviation AVeek learned; 
go-ahead on this project awaits a man- 
agement decision. 

Lockheed CL-329 Jetstar transport 
could not be shown at the NB.A.A meet- 
ing because of need for maintaining 
its flight testing. ’The airplane alreadv 
has some 20 hr. flight time and has 
climbed with one of its two Bristol 
Orpheus engines out at 500 fpin. Lock- 
heed aims to hand it over to US-M' for 
Phase 2 testing in December. 

Designer C. L. Johnson is cntlmsiav- 
tic about the performance of the 4,850- 
Ib.-thriist turbojets and is favoring this 
installation over the original planned 
layout of twin General Electric |S3s 
cm each side of the fuselage, informed 
sources say. Lockheed will offer the 
airplane with both powerplaiit con- 
figurations. 
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Missiles Won’t Alter USAF Role — Irvine 


By Russell Hawkes 

Los Angeies-Long-rangc ballistic 
missiles do not alter the defense roles 
assigned to the three military services, 
US.AF’s Deputy Chief of Staff Materiel, 
Lt. Gen. C. S. Irvine told the Society 
of Automotive Engineers National 
Aeronautic Meeting last week. Irvine 
called the IRBM and ICBM advanced 
air weapon systems but said they do not 
revolutionize the U. S. concept of mili- 
larv strategy. 

US-Af’, as airpower specialist in the 
defense establishment, has been as- 
signed responsibility for both IRBM 
and ICBM and must determine the 
best ratio of missiles to manned air- 
craft for each time period in the future. 
Irvine based his belief that "the flying 
■Air Force will be the natioiT.s primary 
deterrent force for as far into the future 
as we can see" on grounds that; 

• Some strategic targets cannot be en- 
tirclv destroyed by long-range missiles. 

• Countenneasures or unexpected de- 
fenses cvinnot be evaded by most mis- 
siles once laitnchcd, 

• Bomb damage e.imiot be properly 
assessed bv unmanned aircraft. 

• .Air defense missiles cannot handle 
identification missions. 

• Full area defense coverage cannot be 
given bv air defense missiles in their 
present state of development. 
Stockpile Valuation 

Irvine attacked the idea that indus- 
trial potential has anv value as a dc- 
tenent to war fought with nuclear 
weapons. lie s,iid the only useful 
production is that completed before the 
first bomb is triggered. From that 
standpoint, the U.S. has the advantage 
of more highlv mechanized production, 
meaning more output per man-hour, 
but as the amount of ’•eustonrizing'' 
necessary is incie-ased and as fewer 
copies of a given system are ptodueed, 
we tend to negate own advantage. This 
can be offset by better management and 
shorter design to inventory time. 

Irvine pointed out that in the de- 
velopment of aircraft and long-range 
missiles, tlic Soviets have had the ad- 
vantage of being able to concentrate on 
the ICBM and the long-range strategic 
bomber rather than having to diversify 
their efforts to include shorter range 
strategic missiles and aircraft. 'Ilris 
advantage is the reverse of this country’s 
advantage in having overseas bases close 
to Russia’s industrial centers. 'I'he Rus- 
sians are compelled to have long-range 
missiles and aircraft to strike the United 
States while USAF must have a variety 
of weapons to claim the advantage of 
advanced bases. 


Value of a nuclear powered logistic 
support airaaft for US.-U’’ overseas bases 
was explained in trx;hnical sessions by 
Robert 'A'. Middlewood and Robert 
B. Orinsby, Jr. of Lockliced Georgia 
Division, lliev said an airborne logistic 
system with chemically powered aircraft 
capable of supplving overseas Strategic 
Air Command bases would need surface 
fuel shipping with capacity equal to 
its own. This would constitute two 
major logistic operations: an air trans- 
port iicnvork carrying military cargo 
and a surface tanker fleet carrying fuel 
for the aircraft. 

Fuel Considerations 

Obvious inefficiency of such an ar- 
rangement means that chemically pow- 
ered aircraft can provide the necessary- 
airlift imlv if adequate fuel can be 
stockpiled at overseas bases in advance. 
Iliis is too costly to be done in paice- 
time. Also, since the range of chemically 
fueled aircraft is limited to about 3,500 
mi. with full pavload. bases beyond 
that range require intermediate fuel 
stops which arc usually on foreign soil 
where w'-artime availability is prob- 
lematical. 

A miclcar powered logistic aircraft 
is independent of these factors because 
its range has no significant limitation. 
The authors envision an ait logistics 
system able to cany all of the normal 
equipment of a unit being airlifted, 
ratlier than one capable of supplying 
onlv very high priority goods. 

fiomc normally required items in a 
modetn military operation weigh from 
25 to 50 tons. 1’his fact establishes 
the minimum payload acceptable in a 
tiulv satisfactorv logistic aircraft design. 

Utility of a nuclear cargo carrier de- 
pends on whethet: 

• Existing airfields can be used. 

• All types of cargo c;in be c-atried. 

• Complicated ground-handling facili- 
ties can be avoided. 

• Pcrfonnancc is comparable to chemi- 
calls- powered aircraft. 

To be practical, a nuclear transport 
must have as good crew utilization as 
a citcinicallv powered aircraft. Tliat is, 
crew flight time must be set by fatigue 
considerations rather than radiation 
dosage limits. This is a critical design 
factor because human beings can tol- 
erate only 1/10,000 the radiation of 
tlic next most sensitive items, transistors 

AVhilc the weight of chemical fuel 
is an important Factor in aircraft de- 
sign, the weight of nuclear fuel is 
insignificant. Important propulsion sys- 
tcni w-eiglit in a nuclear aircraft is in 
the shielding, 

Unlike chemical fuel weight, shield 


weight is not proportional to the total 
heat release needed. 

Gamma ravs and free neutrons, piiii- 
cipal types of radiation neat a reactor, 
require different shielding materials. 
Best yield against neutrons i.s hydrogen. 
Difficulty of handling liquid hydrogen 
dictates use of high hydrogen content 
materials such as polyethylene, water or 
gasoline. Best shield against gammas 
are dense materials sucli as lead. Para- 
doxically, materials having the highest 
specific gravity make tlic lightest shields. 

Since radiation intensity decreases 
with the square of distance, divided 
shield w-itli part of the shielding ma- 
terial around the reactor and part 
around tlic crew compartment is attrac- 
tive from the weight standpoint- Bc.sl 
division for crew protection with mini- 
mum weight would leave radiation levels 
high outside the crew compartment, 
endangering gronnd crews, cargo and 
materials in the airplane itself. Sina- 
air crew is most subject to radiatjon 
damage, a good compromise must put 
enough shielding around the reactor to 
protect cv-crvthing which is less critical. 
Radiation level can be further reduced 
to crew tolerance levels bv crew com- 
partment shielding to claim wciglil 
advantage of division. 

VTOL Characteristics 

Performance and operating character 
istics of convcrtiplancs were discussed 
by R. L. Liehten of Bell Helicopter. He 
pointed out that it is very possmle that 
more than one form of VTOL con- 
figuration between the helicopter and 
the vertical lifting high speed jet will 
find practical applications because of 
special performance requirements. 

Marked increase of installed power 
required, hovering fuel rate and down- 
wash vclocitv was reported with in- 
creased disc loading. Cruising range 
was found to be better with low disc 
loadings while speed capability in- 
creases with disc loading. Speed capa- 
bility for equal installed power was 
largely independent of disc loading. 

Speed increase from helicopters to 
convertiplanes was attributed to the 
disappearance in the latter of helicopter 
speed limitations due to retieating 
blade stall and advancing blade com- 
pressibility losses in high speed flight. 
This is eliminated because plane of 
totor-propcllct of convertiplane in for- 
ward flight is perpendicular rather than 
parallel to line of fliglit. Speed jump 
from convertiplane to direct lifting jet 
is due to addition of heat to propulsive 
fluid, resulting in an increase in thrust. 

Helicopter retains an advantage in 
static lifting efficiency because of low 
rate of cnergv dissipation in slip-stream. 


AVIATION WEEK, October 7, 1957 


Traffic Control Experts Loaned 
To Airways Modernization Board 


By Philip J. Klass 

Washington— first details on organi- 
zation of the Airways Modernization 
Board and the new agenev’s progress 
to date were reported ncrc at the fall 
assembly meeting of the Radio Tcclmi- 
cal Commission for Aeronautics by 
James L. Aiiast. Anast is acting tech- 
nical director of AMB. 

Airways Modernization Board staff 
now mmibcrs around 50, of whicli about 
30 arc professional personnel. Board 
expects staff fn reach 60 within sacral 
months, ultimatciv to grow to about 
100, excluding persons required to op- 
erate agency’s proposed experimental 
facility, .Anast said. 

Airwars Modernization Board has 
been able to obtain some of nation’s 
lop traffic control experts from military 
and cisil agencies on a temporary duty 
assignment basis. To allay anv fears 
tiiat the agenev will go merboard on 
technical daelopmcnts without ade- 
quate consideration of user needs, Anast 
said tliat present staff includes six traffic 
controllers, three licensed prisatc pilots, 
six military pilots and two airline pilots, 
first Project 

first of the .Airwass Modernization 
Board’s programs, officially launched 
last week, is assembly of an experi- 
mental automatic data processing and 
display ssstem, using existing state-of- 
tlic-art, for delivcrv in January 1939 
(AW Sept. 30. p. J9). 

Next AMB program to be initiated 
will deal witli airport configuration re- 
search- .Agency is dr.iwing up a program 
of analysis and flight experimentation 
to be conducted during next 12 months 
to pros idc data for design and construc- 


tion of high-speed turnoffs and associ- 
ated lighting, Anast reported. This crasli 
program later will be expanded into 
full airport configuration research pro- 
gram whicli will include parallel run- 
way locations, parallel short runways 
for private aircraft use, by-pass strips 
and optimum locations and configura- 
tion of adjacent airports, Anast said. 
Board's Organization 
Ainiays Modernization Board's ef- 
forts will be carried out by four line 
organizations; 

• Operations analysis branch will con- 
duct continuous measurement-analysis 
program in tlic field to determine where 
specific airwais facilities improvements 
are needed and to forecast user re- 
quirements. This will pinpoint areas 
where research and deiclopmcnt actiii- 
ties arc requited. 

• Systans anaivsis btaneh will analyze 
new systems proposed by user groups, 
ai ionics manufacturers, or bi' an ,\MB 
Systems Engineering Group consisting 
of senior personnel from all brandies, 
to aaluate and select the more feasible 

• Systems experimentation branch will 
plan and direct evaluation of the more 
promising new .s'stems recommended 
by the Systems .Analysis Branfh. Tests 
will be conducted at proposed .AMB 
experimental facility, at military or civil 
agaia facilities, or at an outside con- 

• Component development branch w ill 
provide pool of technical experts in 
larious skills requited for developing 
nai- aviation facilities. 'Ihis group will 
direct AMB contractors in their da clop- 
ment programs, will also closely monitor 
Defense Department daelopmcnts to 


‘Explosive’ Helicopter Growth 

Washington— Foreea.sls of an "explosive" growth in civil helicopter traffic between 
1961 and 1965 makes it imperative tlrat the traffic control problems be tackled 
immcdiatclv on all fronts, the Radio I'eehnical Commission for .Xeronantics has 
been warned bv Don K. Berliu, president of Vcrtol Aircraft Cotp. and the Ameri- 
can Kelicopter Societv. 

Predicting 30 million rotary-wing traffic movcnienls on civilian airports by 1965, 
Berlin .said a third of these will be made bv air carriers. I'he airliire takeoffs and 
landings, he said, will be 50% greater than all domestic air carrier operations in 1956. 

Berlin called for formation of a cunimittce, tncludiitg representatives of federal. 

aids and special Civil Air Regulations. 

I'he committee. Berliu said, will have a big assignment, and he suggested that 
the scheduled airlines take the initiative in forming the groitp. He said the cattiCTS 
will be able to buv turbine-iroweicd transiiott hclieoptcns, with double the ton-mile 
capacity of today’s' rotary-wing aircraft, in the period of 1959 to 1961. He said the 
industry expects there will be SOO transport helicopters in airline service by 1965. 


Infrared PWI Tesis 


oiilincs pl^n^flight^test 


cator. beginning eativ in 1953 (,\W 
Aitg. 12, p. 77). United Ait Lines will 
install the ssstem on a Convair 3-4(1. 
I’air American on a DC-7, American on 
a DC-7C, and FWA or Eastern on a 
Constellation. .Aerojet-Cerieral cx|>ects 
to begin initial Right tests on companv 
DC-3 in Nnvenibcr. 


be sure that new state-of-the-art is 
quickly applied to the Common System, 
and to praent or quickly resolve Tacan- 
DME-ti’pe conflicts. 

Direct Contact 

User groups that want to introduce 
their formal requirements to .AMB 
"will be able to do so directly without 
having their policies and desires filtered 
througli a scries of panels and com 
mittccs," -Anast said. When .AMB 
needs to coordinate matters of interest 
with user organizatirms, "it is expected 
fliat the Board will confer dirceth' with 
officials of these organizations," A)iast 

New agenev expects to manage its 
oini rescarcli and daelopmcnt program 
without outside assistance, .Anast said. 
However, to keep the management 
workload to a minimum, .AMB plans 
to aw'jrd only a limited number of 
contracts for major segments of its en- 
tire research and daelopmcnt program. 

Ramey Tells Industry 
To Stress Simplicity 

Port Worth-Military airpower plan- 
ners and the aircraft indusfrv must 
strive for solutions to problems of the 
fufiitc which accomplish ncct.ssary per- 
formance with a degree of simplicity 
that will allow a feasible cost la cl. ac- 
cording to Lt, Gen. Roger M. Ramev 
(USAIA Ret.). 

Gen, Rama, who retired as lice 
commander of the .Air Defense Com- 
mand in Januati', said that both De- 
fense Department and industry must 
acknowledge that the greatest techno- 
logical adiancc must be reckoned, not 
in terms of adi-ancc, but in tenns rcla- 
tii’c to costs. “Proper militarv planning 
means the proper Isalancc between de- 
feat and bankrupta," Gen. Rama 
told a meeting of the Texas section 
of the Institute of the .Aeronautical 
Sciences, 

Pointing out that costs arc increas- 
ing rapidly with advancing tcchnologi 
and perfonnance requirements. Gen. 
Ramey observed that nav develop- 
ments are being exploited piincipallv 
to achiac higher performance. He said 
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CONVAIR 880 


Fastest at 615 miles an hour, the Convair Jet 880 also is 
designed in every detail to lead the way in luxury. With 
exciting new interiors by world-faroed designers and 
Convair's traditionally excellent engineering- the 880 
assures you the fastest . . .finest iiir travel in the new fei age. 

CONVAIR 

A DIVISION OF GENERAL DYNAMICS CORPORATION 


IN SUPPORT 
OF FREEDOM 


Four Royal Canadian Air Force squad- 
rons of CF-lOOs are now in service with 
NATO in Western Europe. Once again 
Canada has demonstrated its capability 
of meeting its commitments to its allies 
in defence of freedom, on schedule. 

Additional squadrons of CF-lOO 
interceptors have been ordered to aug- 
ment the all-weather, round-the-clock 
defences of Belgium. 



AVRO AIRCRAFT 
LIMITBO 

WAtrON,' CANADA 
MEWBER: A. V, ROE CANADA UMITED & 
THE HAWKER SIDDELEY GROUP 


Fomialhii Jliglil of rockel-nriiwil CF-/00s. 




Technical Merit of Navaids Bows 
To Pride, Politics in ICAO Talks 


tliat, if all WKipoii systciiii foi 
which tlicrc may be a demonstrable 
rcmiircmcnt and which ate technically 
and scieiitilicany feasible, are carried 
lliroitgli to procurement and operation, 
total defense costs will mount at an 

Some restraints must be ini|>oscd. 
Ramey said, since, if the capacitx' of 
the national economy is charted to fi- 
nance the defense effort and this chart 
is compared to the scale of r.ipidh ris- 
ni| costs, a tremendous deficit then 
lesiilts- 

Ceii. Ramey observed that, in the 
future as well as right now, some fe.i- 
siblc solutions to defense problems will 
hare to be deferred, stretehed out or 
discontinued. 

Gen. Ramet, now a h'ort Wtorlh 
nisutance executive, suggested four areas 
in which the aircraft industn could 
contribute to solving these ])roblems. 
f irst, he said, is in the field of guided 
mbsilcs. 

for certain missions, missiles offer 
tlie best means of delivers, although 
Gen. Rame\- empha.si/'.ed his \icw that 
missiles can not wliolly replace manned 
aircraft, at least in the present state of 
the art. 

for targets tvliosc location is luinwii, 
Gen. Rainey said long range missiles 
like the Northrop Snark offer the low- 
est cost means of deliverv. Costs also 
arc cut by dcvclo|)mcnt of air defense 
missiles which “cut down some of the 
extremcli costly high |rcrfonitancc de- 
manded of the fighter." 

Modernization of wca|)on svstems is 
another potential field for cutting costs. 
Gem Ramey said. .As weapon systems 
Ixtcome more costly, the nation can 
afford to bring fewer and fewer of them 
into operation, and one way to avoid 
falling iK'hiiul in the technological race 
IS to design growth potential into .1 
weapon when it is first under devclop- 

'fliitd suggested area for cost cutting 
effort is ‘'establishment of and empha- 
sis on a broad scientific and techno- 
logical base for operation." Gen, Ra- 
mey said two examples of the results 
of such an approach are increased thrust 
wciglit ratio in the new small jet en- 
gines now under desclopinent and 
boundary layer control, 

Gen. Raines suggested that the 
fourth area for cost cutting lies in the 
use of science and tahnology to find 
simplified solutions to defense prob- 
lems. 

It is the final increment of petform- 
ance that results in disproportionately 
large increases in complexits and cost, 
he said- By utilizing state of the ait 
techniques to .simplifs. for instance, 
"it mas be possible at a reduction of 
only, say, 5% unit effectiveness to real- 
ize a savings of from -10 to 50% in 


By James A. Fusca 

Montreal— Pride, politics and com- 
inereial eonipctition are dominating 
discussions here of both long and short 
range nasi^tion sy stems, blocking pos- 
sibility of implementation of anv svs- 
teni internationally in the immediate 
future. Discussions arc part of sixth 
Coininunications Division meeting of 
the International Civil .Aviation Or- 
ganization. 

Basic conflict is between Great 
Britain and U.S. over philosophv of 
area coverage versus rhii-thet.i svstems. 
British, witli strong support from other 
commonwealth delegations, arc press- 
ing for an early international confer- 
ence to evaluate available svstems for 
both long and short range navigation. 
Reason is that British Decca short 
range aid is presently in use and Dcctra 
long range aid 15 expected to complete 
trials within the next nine months 
lAW July 15. p. 75). 

U. S. Viewpoint 

U.S. delegation is resisting anv move 
for an early international confcrciiec 
because domestic evaluation of the 
three long range, ground bn.scd systems 
it has presented— Navarlio. Lor.in C 
fCy+.ic) and Omega- is not expected to 
be finished tor three to .six vears. 

In short range aids. U.S- is support- 
ing the prcviouslv adopted VOR/DMK 
standard with proposed modifications 
to the DMli (Distance Measuring 
I'quipmcnt) signal specification to 
make if com|jatiblc with Tacan 
(DMl'l-T). With this modification. 
U. S. Vortac system would coniplv with 
IC-AO's VOR/DMl'’. standard. 

British position on both lung and 
short range systems ha.s been given in 
a working paper presented to the meet- 
ing whicli states; 

"It seems c|uitc clear that the time 
has come when the entire question of 
navigational aids must be complctclv 
reviewed in order that a solution niav 
be found which will adcquatclv meet 
tlic urgent problems of the liigh per- 
fonnance aircraft. . - . 

". . , The United Kingviom recom- 
mends most stronglv that a special 
meeting of ICAt) be convened, at the 
earliest po.ssibic date, to give this mat- 
ter the consideration it demands." 

Committee studying long laiige aids 
is expected to adopt a proposal of the 
Australian delegation to pass the prob- 
lem of how and when these svsteins 
will be evaluated to IC.AO’s |)ermancnt 
•Air Navigation Commission, and to 
ask the commission to determine 
urgency of implementation, if this is 


done, U.S. is expected to carry on its 
fight against an early meeting through 
its representation on the commission. 

Implied U.S. viewpoint on short 
range aids is that the expanded A'ortac 
program is adequate to meet all imme- 
diate problems of U. S. domestic jet 
operations. -Across the North Atlantic 
and other high density, long haul 
routes. improved communications 
through planned fonvutd scatter nets 
pins improved groniid-air communica- 
tions arc believed to be capable of pro- 
viding adequate air traffic control for 
the period that it will take to develop, 
evaluate and implement a satisf.ictory 
lung range aid. 

Observers present from two other in- 
ternational organizations have stressed 
the urgency from their points of view 
of an early solution to the long range 
aid controversy , .A representative of the 
International 1'clegraph Union told the 
subcommittee considering the long 
range aid question that it might take 
up to five years to clear any band of 
frequencies— for example, the 90-110 kc. 
band used by Navarho aud Loraii C 
(Cytac)— on an international basis. 

The International Telegraph Union 
representative said that if a decision as 
to frequencies required was made in 
time, it could be brought before the 
July, 1959. meeting of ITU, but that 
the next international meeting of TI'U 
would not be before 1965. 

A member of the U.S. delegation 
told .Aviaiion A\'eei; that he did not 
know of anv stations prcscntlv using 
the 90-110 icc. band on a permanent 

The ITU representative said, how- 
ever. that there are between 20 and 
30 fixed maritime and aeronautical 
stations, operating with powers up to 
25 kvv„ using this band at present. 
Pilots' Viewpoint 

•A representative of the international 
Tederation of .Air Line Pilot’s Associa- 
tions told the sub-cominittce that his 
organization considered the need for 
a long range navigation aid to be both 
immediate and urgent. 

In an informal discussion after one 
of the meetings, the representative, a 
pilot for BO.AC, remarked to some of 
the delegates that from the pilot's point 
of v iew an aid that would do only 50% 
of what the delegates asked vvotild be 
useful if installed now because of the 
broad areas of the earth where there Is 
now no satisfactorv aid. Tlie pilot’s 
viewpoint is different, he said, because 
the jjilot “usually considers hintsclf to 
be the first man at the scene of an 
accident." 
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AIR TRANSPORT 


Tight Money Threatens Jet Stretehont 


Airlines' ability to meet re>equipment loans, make 
new ones to be major issue in fare investigation. 


By L. L. Doty 

Washington-Possibility tliat airlines 
face a stretchout of their jet transport 
re-cqiiipmeiit programs will be a pivotal 
issue in the Civil Aeronautics Board 
general passenger fare investigation to 
be resumed next month. 

Some Cartiers already arc showing 
growing concern over the industry’s 
ability to finance tlic more than S2 bil- 
lion committed for turbine aircraft un- 
less the continuing trend toward nar- 
rowing profit margins is reversed (AW 
May 13, p. 39). lliis fact alone is 
forcing a number of trunklines to take 
a second look at their jet equipment 
programs. It was a significant factor 
in Capital Airlines' decision to halt its 
turbine equipment program at 60 Vis- 
counts (AW May 13, p. 39). 

Observers point out tliat a few of tlic 
long-range loans already confirmed with 
large insurance companies or bank 
groups may not be consummated uitlcss 
the profit soticeae trend is arrested to 
allow tlic airlines to meet such specified 
terms as minimum working capital po- 
sitions or fixed dcbt/cquitv’ ratios. 

The revised thinking, coming in the 
wake of the Civil Aeronautics Board re- 
cent refusal to grant an interim 6% 
fare increase (AW Aug, 12, p. 38), 
stems from an industry fear tliat. al- 
though revenues are rising, the increase 
is not sufficient to offset the rapidly 
climbing expense level. The carriers 
claim that only a fare increase can cor- 
rect a situation wliich American Airlines 
terms tlic '‘present precarious earnings 
position of the domestic trunklines." 
CAB Stand 

A completely opposite stand has been 
taken bv tlic Civil .Aeronautics Board. 
In its split decision in the suspended 
ixissenger fare increase case, the Board 
held “. . . There is no evidence as to 
any inability on the part of the trunk- 
line industry generally ... to obtain 
necessary financing for replacement or 
cxpaii.sion needs.” 

Somewhere along the center between 
these two views stand a number of 
financial specialists outside the civil avia- 
tion industrv' who arc watching the jet 
equipment program unfold. Although 
not as vehement in their views on tfte 
subject as airline officials, this group 
warns that domestic carriers arc in a 


relatively weak position to compete ef- 
fectively for funds in today's highly 
competitive and tight money market. 

Some airline observers feel the car- 
riers might have met with some success 
in their petition for an emc^cncy fare 
increase had they mustered the support 
of these outside experts in order to pre- 
sent an unlnased and objectii'e insight 
into the problem. In fact, the CAB em- 
phasised in its decision that "no testi- 
mony was offered from members of the 
financial community as to the level of 
earnings the carriers would require in 
Older to obtain additional financing.” 
'Unsupported Assertions' 

CAB member Louis J. Hector 
stressed this point in a separate concur- 
rence of the Board opinion by charging 
that eWdenee offered by the airlines 
failed to prove the need for a fare in- 
crease to produce sufficient earnings to 
back jet programs. 

“In general, the carriers’ cases rest on 
the unsupported assertions of their own 
executives that an immediate fare in- 
crease is necessary for them to complete 
their equipment program.” 

Tlie Board itself concluded that the 
airlines "failed to support their conten- 
tion that a fare increase is required in 
order to avoid serious it not irreparable 
damage to their credit status.” 


United Wants 880s 

Chicago— United Air Lines hopes to 
purchase the Convair 880 hirbojct trans- 
port for medium-tange operations if satis- 
factory financial arrangenicnls can be 
conipielcd, llie order would round out 
the first phase of its turbine re-equip- 
ment program. 

Earlier, United had shown strong lean- 
ings toward the Lockheed Electro to re- 
place its Convair 3-)0s. However, com- 
pany officials later decided to confine 
jet fleet to an all turlpjct o|>eiation. 

United has a total of 30 DC-8s on or- 
der at an approshnatc cost of $3,130,000 
each. As of Jan. 1, commitments for the 
purchase of aircraft, facilities and equip- 
ment totaled $253 million under an cx- 
jansion prograin scheduled to extend 
into I960. Major financial undertaking 
bv the airline involves the sale of up to 
$120 million of 4% sinking fund deben- 


V'ice Chairman Chan Gurney, the 
lone dissenter in the case, expressed 
concern that the denial of the "smair 
fare increase pl.ices tlie airlines in a 
"critical financial position.” He re- 
ferred to the tightening profit margins 
wliicli he said "make it impossible for 
the air industry to compete with other 
industries for necessary capital to com- 
plete its re-equipment prograin. . . 

Gurney's views were echoed by one 
member of a Wail Street investment 
house who toW Aviation Week that 
public equity financing "will be ex- 
tremely difficult if not impossible ’ un- 
less an improved price earning ratio is 
imminent. He also said the carriers' 
relatively soft financial condition can be 
attributed to the low market price of 
airline stock compared to its hook value. 

.At present, airline common stock has 
dipped .sharply from peak 1937 listings 
and, in almost every case, has fallen 
below per share book value. 

For example Delta Airlines common 
stock was quoted on the New York 
Stock Exchange early last week at S20, 
a decline from the 1957 high of S26I, 
although book value has climbed 
steadily to S30.27 from S28.-17 on 
Jan. 1. Book value per share of com- 
mon stock has doubled since 1952. 

Under such conditions, new stock 
issues for equity financing are not 
likely to meet with the approial of 
stockholders since such a procedure 
will gii'c new stockholders a greater per 
dollar share of an airline's assets than 
old stockholders possess. This unfavor- 
able market book laluc ratio also can 
have a dissuasive effect on bankers sur- 
veying a carrier’s ability to take on a 
lieaiy financial burden. 

Airlines contend that the 6% fare 
increase would have increased revenues 
sufficiently to provide a fair rate of re- 
turn on stockholders' equity and permit 
fl sufficient yield to attract investors. 
An improved price eaniings ratio, they 
sav, would result from a fare increase 
and bring the market/book value ratio 
of stock into normal alignment to per- 
mit a stronger base for equity financing. 

C.AB has estimated that the 6% fare 
increase would add approximately S67 
million a year to domestic trunkline 
airline revenues. American .Airlines has 
estimated tliat the industrs' is currently 
short $300 million in the capital funds 
needed to support jet equipment pur- 
chased fliiis far. 

.Although a number of airlines haic 
completed arrangements for future 
long-term loans to cover their rc-cqiiip- 
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iiicnt programs, invc.stmcnt brokers 
point out that such contracts can col- 
lapse even before tlic funds arc made 
available. Most individual financial pro- 
grams, which include long-term loans, 
arc coupled with depreciation throw- 
offs, proceeds from tlic sale of old 
equipment and retained earnings. Since 
these airlines have established their 
ability to repay the loans according to 
retained earnings, bankers have set cer- 
tain ratios between the projected debt 
and corporate equity as one of the 
terms for most long-range borrowing. 
In addition, working capital must be 
held at a minimum Ici’cl as a require- 

.As one broker explained, when Kirn- 
iiigs began to dwindle with signs that 
the pinch is not temporarv, bankers 
will revise their financial projections 
with tlic possible result that the air- 
line in question no longer qualifies for 
the loan under its original terms or 

■According to W. B. Harding, a 
partner of Smith. Barnes' and Co., 
New York brokerage firm, airlines will 
remain in an “extremely unfasorable" 
position to undertake any equity financ- 


ing so long as earnings arc down and 
security prices ate "sharply off." Hard- 
ing sass the airlines are entitled to a 
fare increase if only "to give security 
listings a shot in the atm.” 

Need for Increase 

On this point. CAB said in its de- 
cision on the application for a 6% fare 
increase that the need for such an in- 
crease depends on whether earnings 
have provided and will provide a fair 
return to tlic airlines. It added that a 
vital factor in this decision rested on 
finding whetlicr recent and forecast 
depressed earnings were due to short 
term factors. 

The Board said evidence in the case 
sliowcd that the airlines "have had 
substantial earnings in the past" and 
tliat this condition will continue in the 
future. It said that an 8% return on 
investment had been selected as "the 
yardstick reflecting a just and reason- 
able level of earnings” and cliatged the 
airlines with submitting a dollar amount 
of earnings without suggesting any par- 
ticular rate of return. 

Average rate of return of the trunk- 
line carriers for the period during wTiicli 


tlici have been subject to the Civil 
Aeronautics Act of 1958 has exceeded 
8%. tlic Board said- It added that dur- 
ing the past sacn years, all carriers 
except Northwest Airlines have realized 
earnings that "are in c.xcess of the 8S 
standard deemed fair and reasonable, 
ranging from 9.18% for ’i'\VA to 
12.86% for Delta." 

During the case, the airlines pro- 
tested against the inclusion of capital 
gains in the detennination of fair earn- 
ings on the grounds that such revenues 
were infrequent, non-tccurting and a 
type of income that is ploughed back 
into new equipment. 

The Board countered that "if the 
carriers' capital gains arc infrequent and 
non-recurring as claimed . . . little, if 
any. distortion of the average eaniings 
would re.sult from the inclusion of 
capital gains." It concluded that 
“. - . even after elimination of retire- 
ment gains, the earnings reported by 
the airlines have been substantial." 

C.AB held that the present decline 
in tc|y)rted earnings is attributalilc to 
short term factors. It dismissed the air- 
lines’ position that depressed earnings 
are due to increased competition and 
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rising costs whicli no longer can be ab- 
sorbed through new economies and 
efficiencies as "not novel” and added; 

'■'l o the extent that the record shows 
rising costs of any kind, it also shows 
that the traditional factors that liave 
enabled the industry to absorb higher 
costs arc still operative and arc likely 
to offset recent cost increases.” 

The Board classified recent unit cost 
increases as ''non-rccurring” and at- 
tributed them to the cost of new equip- 
ment, iinpicmcniation of new routes 
and construction of new maintenance 
facilities. It admitted there will be a 
"tei'idcncv" toward higher unit costs 
due to low load factors during eath' 
experimentation of schedules on netv 
loutcs but prophesized a rotiirn to high 
level load factors once "experience with 
the needs of the market is obtained." 

On the financing of jet equipment, 
the Board said both Braniff and United 
have no immediate financing problems 
“since thev have completed their pres- 
ent financing requirements-’’ However. 
United announced bst week that it had 
deferred public announcement of its 
decision to purchase medium-range tur- 
liiiic equipment pending the comple- 
tion of financial arrangements. 
Braniff Reply 

Braniff said it will be unable to draw 
on the available financiitg unless it 
maintains sufficient working capital and 
meets other financial conditions. The 
Board retorted that, "besond the bare 
allegations," Braniff failed to offer any 
evidence that shows it will be unable 
to meet the conditions of the S-40 mil- 
lion, equipment mortgage sinking 
fund bonds arranged through seven life 
insurance companies without an in- 
crease in present fate Icscls. 

With respect to United’s program, 
the Board said that, "since the carrier 
has presented no evidence as to what 
such equipment plans arc, it is obvious 
we ha\e no biisis upon which to deter- 
mine that it needs increased fares for 
this purpose." 

Delta's claim that it must raise half 
of the S35 niilliou needed for the pur- 
chase of 10 Convair 880 jet transports 
tlirough equity and lialf through debt 
drew this comment from the Board— 
"’ibe carrier’s evidence in support of 
an emergency fare increase is liotli 
s|wrsc and vague." It also empliasized 
tiiat Eastern failed to prose it could 
not complete its S-425 million re-equip- 
ment program without a fate incrcasc- 

lii discussing Northwest’s pica for 
a fare increase, the Board .said the 
Northwest witness "merely expressed 
the hope that .some of the necessars 
funds would come from a fate increase, 
without indicating the particular need 
for a 6% fare increase as opposed to a 
one, two or an\' other percentage of 
increase.” It concluded: 


"No carrier has shown that it cannot 
finance at existing fare levels, or what 
difference in financing ability a 6% fare 
increase would make.” 

Manv strong advocates of a fare in- 
crease are willing to agree 'vith the 
Board’s conclusions that the case pre- 
sented by the seven airlines in the 6% 
case was not as strong as it might have 

Generol Investigation 

However, there arc few persons in- 
rolvcd in the case who feci that the 
ease for a fate adjustment, which will 
be covered in greater detail in the gen- 
eral passenger fate investigation, will 
be prejudiced in any way bv the Board's 
decision, 'llic investigation will Ik re- 
sumed next month after a four-month 
suspension called to handle the air- 
lines' nnergcncy request for the 6% 
increase. 

Board member Hatmat Denny is 
cspcciallv clear on this point. In his 
concurrence in denying the 6SB in- 
crease. he emphasized that his decision 
was based entirely on the issue of 
whether or not "an emergonev exists 
and interim relief is required by the 
carriers pending disposition of the gen- 
eral passenger fate insestigation.” lie 

“With this in mind, I wish to make 
it clear that nothing in the present 
opinion should imply Or constitute a 
determination on iny part of am' of 
the issues in the general passenger fare 
insestigation.” 

Louis Hector admitted that business 
projections cannot always be made with 
accuracy but stressed that the ptesen- 
tatioii of traffic projections and financ- 
ing and equipment plans "would not 
be an undue burden on the carriers-” 
He said the "Board must assume that 
the managements of these carriers 
would not have embarked upon pro- 
grams of such vast magnitude without 
the projections and plans to support 
Ihcm." 

The split decision of the Board 
in the suspended passenger fare in- 
crease case, coupled with the amend- 
ments to concurrences bv Denm- and 
Hector, indicate a mote svinpathetie 
leaning toward the jet equipment pro- 
grain problems that is implied in the 
wording of the decision. It is possible 
that the threatened delay in the jet 
program may accelerate this leaning 
toward direct action in favor of some 
tvpc of fare adjustment. 

Already, Capital Airlines has can- 
celed its order for de Havilland Comet 
jet transports as well as plans to aug- 
ment its Viscount fleet witli 1 5 addi- 
tional aircraft because of the liigh inter- 
est costs involved in the financing. 
Aniericjii .Airlines rccentlv dropped 
plans to purchase the Douglas DC-7D 
turboprop cargo transport because of 


the "diSieult airline financing picture 
(AW Sept. 16, p- 42).’’ 

Northeast will be forced to negoti- 
ate new bank loans as the result of the 
delivetv dela\- of its five Bristol Bri- 
tannia turboprop transports (AW Sept. 
30, p. 57). 

Northwest Airlines has yet to arrange 
satisfactory financial arrangraents to 
back a jet equipment program although 
its president, Donald W. Nyrop, feels 
that the strengthening of present mar- 
kets with piston-engine equipment dur- 
ing the next three years will place his 
company in a better position to make 
the transition to turbine aircraft. 

The real problem behind the jet 
equipment program Iras been sum- 
marized by American Airlines in a re- 
port pointing out that the $2 billion 
obligation of the industry for jet equip- 
ment is double the aggr^atc net worth 
of the airlines as of last December and 
27 times their net profit for 1955, the 
higirest in the history of tlie industry , 

American also points out that re- 
tained earnings of the domestic car- 
riers from net operating income were 
approximately S30 million during 1956- 
Assuming that profits remain at com- 
parable levels during the 1957-60 pe- 
riod, .American says, retained earnings 
would amount to about S120 million, 
20% of tire 5600 million for which no 
arrangements have yet been made. 
Declining Load Factors 

Some airlines question the industry’s 
ability to fill projected scat capacity 
and fear load factors mav follow the 
gradual decline that has been experi- 
enced during the past six months. How- 
eser, Donald W'. Douglas, president- 
board cliaitmaii of Douglas Aircraft Co., 
points out that studies by his company- 
show the U-S- demand for scheduled 
seat miles will exceed the supply in 
1965 by 14.5 billion to 24.5 billion 
seat-miles. 

Douglas adds that his company feels 
the present 64% load factor is too high 
for a sustained average because it re- 
stricts scheduling flexibility. He esti- 
mates tliat turbine aircraft will have a 
50% break even load factor by 1965. 

Some obscrs’crs feel the declining 
load factors may call for a readjustment 
of tlic os’crall fare structure. They say 
airlines operating oxer high-density 
routes will benefit from a fare increase 
to a far greater degree tiran earners 
servicing routes wliiclr generate a small 
amount of traffic. 

Houever. some airline officials feel 
that, althougli an adjustment of tlie fare 
structure mav be in order, as a means 
of eliminating fate inequities on a num- 
ber of route segments, such action will 
require several vears of intensixe xvork. 
Such a program, thex- sax', should supple- 
ment an ox-etall fare adjustment on a 
long-term basis. 
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Titaniu m Used on Aeroflot’s Ilyushin-18 


Moscow— One of 6rst users of lihi- 
iiiuni among Russiiin aircraft is the 
nc« Ilyusliiii-18 turboprop trunsport, tlic 
Moscow. .Aeroflot, the shitc-owned air- 
line, reports that the Moscosv has tita- 
nium stnicture around the liot (xirtions 
Ilf the engines and their exJiaust pipes. 

Russian report also substantiates and 
enlarges earlier .Avi.mion W’uek re- 
ports of the aircraft’s basic character- 
istics. (AM- July 2 :, p. 27). 

Moscow, by new .Aeroflot claim, lias 
the lowest toii-inilc operating cost of 
any foreign or domestic transport. This 
0 [>ctating cost plus the utilization pro- 
\idcd by the -100 mpli. cruise speed is 
•viid to give the 75-100 passenger Mos- 
tmv the largest profit-makin| potential 
of all tr.msiKirts. 

Engines Described 
hour NK-4 turijoprop engines, each 
dcicloping 4,000 eshp., power the 
Moscow, 'flic engines arc credited to 
N, D. Kuznetzov, a pioneer* Russian 
|)roi>elicr turbine designer. Powerplaiits 
are mounted slightly above the wing in 
.'mail nacelles. The main landing gear 
is housed in the inboard nacelles which 
lire larger than the outboard. 

l''our blidcd. rctctsiblc. fnll-fathcr- 
mg. constant-speed propellers arc used 
on the Moscow. Feathering is ac- 
complished automatically if an engine 
stops in fiiglit while operating at more 
than 90% power. Otherwise feathering 
is manual. 

lire rcsersiblc propellers are used 
to keep the landing mii down to 


1,640-1,968 ft., depending on gross 
weight of the particular aircraft. 

Aeroflot indicates that the mechanical 
cksign of the propellers is an adr-.mce 
os'cr all existing tvpes. Radial plav can- 
not develop on these props because of 
new ball bearing f.istciiings on the butt 
ends. Wind cannot turn propellers 
when the aireraft is stopped on the 
ground hccaiisc of a built-in lock. 

The Moscow has sufficient power to 
take off fully loaded if one engine fails 
during the takeoff run, and Cm also 
maintain level flight on two engines. 
1 lie takeoff distance at maximum gross 
weight under normal conditions is 2,- 
296-2,460 ft. 

lliis is impressive wlien compared 
w ith the DC-7C. a transport of similar 
weight and dimensions, only 1,000 less 
horsepower. It needs approximately 
6,000 ft. to take off at maximum gross. 

•Aeroflot reports that the new Ilyushin 
transport cun be operated into all of the 
airports on its dcinicstic routes. Some 
of these fields ate known to be unpaved 
and Aeroflot attributes the Moscow's 
rough field ability to low takeoff and 
landing speeds, and to a 29.5 ft. spread 
bchveen the main wheels to make cross 
wind landings easier. I'lach unit of the 
main landing gear lias four b<»cd 
wheels and can support the aircraft if 
one wheel on c.ich side is punctured. 

Construction and layout of the 
Moscow is conventional; its external 
apiKar.incc is somewhat similar to the 
latest Douglas piston engine transports. 
Fuselage is of monocoque construction 


and is basically broken down into two 
sections, Tlic forward section is bv far 
the largest (91 ft. 10 in. long), and 
contains all of the pressurized area. De- 
sign of pressure cabin and its effect on 
the rest of the aircraft have received 
special attention, according to .Aeroflot. 
The most vital jilaces have received 
"double strength," 

The wing is straight with a trapez- 
oidal shape and has a 122.7 ft. span. It 
consists of a center panel and two 
detachable tip sections. The three spar 
center panel is about 72 ft. long. The 
fuselage, engine nacelles, main landing 
gear and flaps arc attached to it. 

'Ihc fuel tanks arc also located in the 
wings. The system is broken down into 
two symmetrical groups, one each for 
the right and left engine groups. 
Control Surfaces 

l-he cmpcnmigc is all metal with sur- 
faces of unswept trapezoidal shape. 

Control surfaces on the aircraft arc 
not powered in keeping with a general 
Aeroflot belief that the greater re- 
liability of stiff rod mechanical control 
linkages should be taken advantage of 
when possible. The surfaces arc mass 
balanced, with the ailerons using aero- 
dynamic compensation as well. Spring 
loaded trim tabs arc provided. 

Control during tiixiing is accom- 
plished with a steerable noscwhctl 
which can turn 45 deg. to either side. 
It is operated by a star knob located on 
the column of tlie pilot’s control wheel. 
AVlicn the aircraft is stopped the 
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Russian, Foreign Turboprop Transports Compared 

>«rvl« in North Am 


iAIMIodI 



Lochh..d Elec.ro 

113,000 lb. 

@ 3i,J50 ft. 
@ 26 .U 0 H- 

33t mpli. 

(e 20,000 It. 

<05 mph. 
C" 25,000 ft. 

«) NK-4 

Kl NK-4 

(4) aolli-eoyce 
1,«00 eihp. 
(41 aft 

|4I Adieem 
(41 Brirtol 

(S 26,455 lb. 

(0 18,078 lb. 

(0 30,856 lb. 
3,105 ml. 

with imoller load 
2770 ml. 

3A50 ml. 

& 30,000 lb. 

30,856 lb. 
21,000 lb. 


Fliphf Toil 

Begimrmg 

Comlroction 


luddcre anti ailerons can be locked from 
the cockpit. 

Moscow uses hvdmulic and electrical 
pou’cr to operate its equipment. Tlic 
hydraulic system uses ?,000 psi. pres- 
sure. It retracts and lowers the knding 
gear, brakes the wheels, turns the front 
wheel when taNiing, and tuns the 
uindshield wiper, Kmcrgency braking 
of the landing gear wheels is done hy 
a gas srstcni. Reliability of the landing 
gear lowering process is insured because 
of the forward-retracting nose wheel. 
All of the gear will come down from 
the effect of its own sveight and the 
air stream. 

Eleetricol Power 

-Moscow uses a.c. and d.c, power. 
Tight engme-dtiven genemtors, mounted 
two on each engine, furnish d.c. power. 
Thc\' double as starters. The alternat- 
ing current is -100 cycle and is provided 
by single-phase, 1 1 5-volt generators. Hie 
•i.e. 15 used to heat tiie canopy glass and 
propeller blades. The storage battery 
rapacity of the Moscow is described as 
large. 

Klcctronic equipment includes nasi- 
gational radio instruments, radar, glide 
path system receivers and many otfiers, 
.iccotding to Aeroflot. 

De-icing system is described as elcc- 
trothcnnal. Its protection extends to the 
wing, empennage, the propeller and 
propeller hub- The engine air intakes 
.ire de-iced by hot air. If any surface 
becomes oserlieated the de-icing systenrs 
arc cut off automatically. Light signals 
|>crmit the crew to monitor the de- 
icing systems continuously. 

Passenger cabins are described as 


roomv. Height of the ceiling along the 
center aisle is about 6.6 ft. Width of 
the center aisle is about 1.6 ft. 

The fuselage windows ate circulat- 
about 16 in. in diameter, 'llicre arc JO 
of these windows in the cabin, pro- 
viding good lighting. Small silk curtains 
arc at each window. Walls below the 
windows are trimmed with laminated 
plastic which is an imitation of expen- 
sive tvpes of wood. The sides and 
ceilings are eoscred with a fireproof 
and casilv-washed plastic material called 
■■pavinol.” The cor ering is done in the 
form of separate panels. I1iis simplifies 
repair work on the trim and gives the 
cabins a smart .ippcatance. 

Continuous baggage racks run along 
the sides of the passenger cabin. Tlicy 
arc also cos’ered with "pavinol," Ivach 
scat is equipped with a reading lamp, a 
\entikting iioazic to blow cool air and 
a button to summon the hostess. 

Recesses for attaching children’s cra- 
dles ate provided on the forward walls 
of the passenger cabins. 

Air Conditioning 

TTie passenger cabins arc also 
equipped with dome lights and heated 
by air conditioning. Tlic conditioned 
ait goes through vents at the base of 
the wall. Air pressure in the cabin is 
maintained at a steady level. Up to 
16.-100 ft. the pressure in the cabin is 
tlic same as at ground level, and at 
32,800 ft. it concspoiids to a pressure 
altitude of 7,870 ft. 

To cool the cabin in tlic simimer, 
a turbocooler is installed in the system 
which feeds the conditioned air. Tliis 
furbncoolcr utilizes compressed ait from 


the engine. It is turned on automati- 
cally and its capacity rises in proportion 
to the increase in outside teinpcraturc. 

Crew compartment is forward and 
accommodates a crew of five. Tlic navi- 
gitor’s seat is behind the captain’s 
while the radio operator is behind the 
copilot- A removable scat for the flight 
engineer is installed in the aisle be- 
tween the pilots. 

The cockpit canopy fits into the con- 
tours of the fuselage nose and consists 
of flat, single silicate gkss panes, ac- 
cording to Aeroflot. 

Insulating Vestibule 

Ju.st aft of the flight crew’s coinoatt- 
ment is a section 9.7 ft long wliicli 
contains a 2-17 cu. ft. baggage hold, a 
lavatorv and a wardrobe for the crew’s 
clotlics- This section also serves as an 
insulating vestibule which protects the 
passenger cabin from being chilled dur- 
ing ground stops. 

Buffet section is located to the rear 
of tlic forward passenger cabin and is 
in the apu of the turning propellers. It 
is equipped to serve hot and cold bev- 
erages and meals. It contains a refriger- 
ator. boiler, electric range, cupboards 
and other housekeeping facilities. 

Main passenger cabin is behind the 
buffet. It has 13 rows with five seats 
ill each row. The scats arc fastened to 
longitudinal tails with socket clamps. 
Space between scats may be decreased 
when it is necessary to increase capacity. 

Scats were developed by the Ilyushin 
Design Bureau. Bottom, back, and 
sides of the scats arc filled with an 
clastic and light foam plastic— “poro- 
lon’’-and are covered with plush. Each 
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scat weighs 1”.6 lb. On the back of 
each of these reclining seats is a pocket 
eontaimiig literature and a small table. 

housekeeping section is located be- 
hind the iiuiii passenger cabin. It con- 
sists of a wardrobe and two lavatories. 
The main passenger door is here. 

’I’hc fail section of the fuselage be- 
hind this housekeeping area is un- 
pressutized. It houses the upper rear 
2-1" cu. ft- baggage compartment. 

Two large baggage compartments 
located under the passenger cabin have 
a total volume of 988 cu. ft- 

SHORTLINES 


►Trans W'otld Airlines will provide 
vlccpct scat accommodations on all its 
transcontinental Lockheed 1649 Con- 
stellation flights beginning Oct. 14. 
Ikch 1649 w ill have 31 sleeper scats in 
the first-class compartment at no extra 
charge. The scats can recline 55 de- 
grees as opposed to 38 degrees on con- 
ventional scats- On Oct, 27, TWA 
plans to increase its domestic first-class 
rapacity bv 405f over that of the same 
period of last year and by 1095? mi its 
international routes. The airline's win- 
ter schedule begins Oct. 27. 

► Ozark Air Lines plans to begin noii- 
bto|) sericc between St. Louis and Mo- 
line. lil.-Davcnport, la., on Oct. 27. 
A recent Civil Aeronautics Board de- 
cision authorized the nonstop flights, 
Ozark estimates the new schedule will 
reduce tlic flying time from St. Louis 
to .Molinc-Davcnport to 70 niinutcs- 
a saving of about 45 mimites over 
|>rcsent schedules which include two in- 
tetmediafe stoiK- 

► International Civil Aviation Organ- 
ization reports tliat six Litin nations 
will iiiiiuguratc the Central .American 
ITight Information Region on Oct. 21. 
I'lic six nations arc Costa Rica. Nirara- 
gua, linnduras. El Salvador. Guatemala 
and British Honduras. Tegucigalpa. 
Honduras, will be the overall center of 
the new tegion-a unified block of air- 
space from which all obstacles normally 
imposed on civil aviation o|>erations by 
the existence of national houndatics 
have been remov ed. When the Central 
Ameriran region begins operation, all 
information required hv pilots living 
through the region will be coordinated 
at the center in Tegucigalpa. The 
center also will plot posiKon reports 
and keep track of all aircraft flying in 
the region, 

►Continental .Air Lines will flv a spe- 
cial flight of 50 West Coast business, 
jiolitic-.il and entertainment leaders to 
Dallas on Oct. 23 for. the dedication of 
new tenninal facilities at Love Field. 


AIRLINE OBSERVER 

► Interline business this year will exceed the total of all on-line traffic 
handled by the domestic carriers in 1946. .Although the ntarked rise 
is due in large degree to increased competition on major route segments, 
a large part of today’s interline traffic is generated by the growing local 
service airlines. As a result, trunkline carriers are cooperating closely with 
the smaller lines in such ventures as joint advertising and sales campaigns 
and pctsomicl training programs. 

► fugoslovenski Aero Transjsort (JAT) has puteliascd two Douglas DC-6Bs 
for delivery in late 1958. Negotiatious for the sale and arrangements for 
export licenses were handled under State Department authorization. Con- 
tract involves approximately SL5 million for each aircraft not including 

► Northeast Airlines and Eastern Ait Lines kst week were handling over- 
flow Florida traffic with normal schedules despite tlic grounding of Na- 
tional .Airline flights becau.se of a strike by the Air Line Agents Assn. {.WV 
Sept. 30, p- 25). Northeast has operated two extra sections on one 
occasion but beyond that there has been no indicated need for additional 
service to accommodate Florida traffic which is normally low this time of 
the year. To increase its service. Eastern would be required to pull air- 
craft from its pilot training progranr. a step it is reluctant to take in viav 
of the additional equipment it is scheduled to receive during the baknee 
of the year. 

► Northwest Airlines contends tliat 92% of its entire domestic profit is 
derived from its Chicago-Minneapolis route segment. The airline told the 
Civil -Aeronautics Board tlut additional competition between Chicago, 
Milwaukee and the Twin Cities would seriously effect the economies of ilie 
airline. In the Great Lakes-Southcast Service Case, the airline seeks a 
Cliicago-lTorida route to offset the seasonal slump during the first quarter 
of the year on its northern transcontinental route. 

► Southwest Airmotive is the first overhaul firm in the U S. to receive a 
Civil Aeronautics Administration certifirate for commercial overhaul of 
turbojet engines. Soutlivvcst’s license is based on its military contract 
overhaul work on the Allison |33 engine (.AW' May 13, p. 71). 

►Civil Aeronautics Administration has leased from the Canadkn Depart- 
ment of Transport a S5.5 nrillion electronics computer for 15 years at $1 
per year. The computer was originally designed as a military tactical trainer, 
will be converted for use as a dynamic operational air traffic control simu- 
ktor. Following conversion, it will be installed at the CAA Technical 
Development Center in Indianapolis, 

► Conference of Loc-.il Airlines w ill retain its identity but all its administra- 
tive functions will be absorbed by the .Air Transport .Assn. The seven local 
service airline members of the organization will use the conference to 
Irandle any problems pertinent to local seniee carriers through the Wksh- 
ington law firm of Kirkland. Fleming, Green. Martin and Ellis. John 
l''lobctg. who rc.signcd as CLA chairman when he was named to the Atomic 
Eiic^y Commission, is a member of the law firm. Six other carriers 
earlier this year formed the .Association of Local and Territorial Airlines 
which is headed by Joseph Adams as executive director. 

► instmmciit landing separation at Honolulu International Airport has been 
changed from a four minute tinre spacing between aircraft to a distance 
separation of three utiles. C.AA cx|>cet5 the new procedure will accelerate 
acceptauee rate of the airport from one instrument landing everv font 
minutes to one landing a nrinute. 

►Qant.is Empire .Airways plans to start its nerv around-the-world route via 
the U.S. in December with Lockheed 1049G Constellations. Tire sched- 
ules. which include two weekly fli|hts, will be the first around-the-world 
service offered hy a single carrier. lire routing was made possible bv tlic 
bilateral agreement between the U.S. and .Australia signed kst sunimer. 
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NOW! ill iiiM 1111 EUROPE 


TWA ^^TSTREAM 

SQUIPPED WITH RAMP AND SVNCHHOPHASBD ! ANTI-VIBRATION ! PROPBLLERS 


NOW! NON-STOP NEW YORK TO ROME 

Fly ihe great, new TWA Jetstream to Rome! Leave New York before dinner, 
arrive next day at brunch-time! Enjoy fast, luxurious Jetstream flight. This 
giant Lockheed Starliner offers the quieiesi trip ever! Choose de luxe First 
Class Ambassador service. Or go Golden Banner Tourist and save! 

NOW! ON THE SHORT POLAR ROUTE 

CALIFORNIA — EUROPE 

Fly the Jetstream direct from Los Angeles and San Francisco to the hean of 
Europe . . . London, Paris, Rome. No change of plane. Fly today . , . arrive 
tomorrow. How ever you go . . . across the top of the world or non-stop from 
New York ... go TWA Jetstream. For reservations and information, call 
your travel agent or nearest TWA office. 
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What’s so special about it? The people who 
operate Grumman planes all over the world know. 

It is unsurpassed operational and maintenance 
support. It’s parts. It's intimate technical 
knowledge. It's highly-trained Grumman 
representatives on call 24 hours a day. On land. 
With carriers. It's more operational hours. Fewer 
maintenance ones. Less maintenance cost. too. it’s 
a many-years record of dependable performance. 
Grumman service starts on the drawing board, is 
inherent in the basic design concepts. It’s part of 
the guts of Grumman aircraft no matter what 
latitude or longitude they fly. And has been for 
27 years. 


MISSILE ENGINEERING 


Solid Fuels Contend for Long Range 



By J. S. But/,, Jr. 

lliintsvillt-Sulicl fiu.') tofkcts liiivo 
moved into cnnipctiti'c posifinn for 
use in long ranee ballistic missiles. 

Until tecentK it was thiinglit that 
oni\' liquid fuel rockets would do be- 
ctmse of |)remiiim requirements of great 
efficiency, high tluiisl and tonltolla- 
bililv, Siniplicitv. constant readiness, 
reliability, ease of li.mdling and low 
cost characteristics which made solid 
rockets attractisc in smaller missile 
Mstcins were less important. 

First Major Test 

Now, solid rockets arc beginning to 
proie out ill perfoninmcc and cffieiency 
comparable to liquid rockets. 

Tirst major test of solid rockets in a 
large missile application will be the 
Na\y Polaris iiiteiniedi.ite range bal- 
li.stic missile. Naiy dropped out of the 
Army |n|)iter IRllM ptogr.mi because 
of the unsuitability of storing and li.m- 
dling high energy liquid rocket fuels on 
shipboard. Polaris was started because 
the Na\y believes light-weisht solid 
rockets now can meet the thrust ter- 
mination and control accuracies rc- 

S Hired for the l.sOO.mi. missile, .^^^lv 
.so has under development a 2,000 mi. 
solid fuel ballistic missile desiguated the 
Bi| If. 

Two rlesclopincnts responsible for 
lOTfonnanee and efficiency of present- 
day solid fuel rockets are: 


• Iiitcnial-biiming propeltanl charge. 
Pioneered at the Jet Propulsion Labora- 
tory of California Institute of Tech- 
nologv. the internal burning charge 
.lilows the use of a very ligTil. thin- 
walled combustion chamber in place of 
the hcasy-wallcd pressure scssta previ- 
oiislv rcqiiireti. 

• I'llaslicized propcllantchargc. .\chiescd 
by mixing an cl.islicizcr with tlic fuel 
and oxidizer, the clasticized charge 
eliminated cracking in the cliatgc which 
fiirmcrh' gaic solid rockets uiijnc- 
dictalilc performance and reduced struc- 
liiral weight by eliminating need for in- 
ternal braces to support charge. 

Relocating llic burning surface of the 
jsropcilant charge made great weight 
.‘.iviiig possible. 1‘ormerly the charges 
were either end burning or external 
burning. 

'Ihcv were either ignited at the noz- 
zle and burned forward to the front 
end of tlie motor or the burning took 
place between the casing and tlie rh.irge 
.ilong the whole length of the motor. 
The metal pressure shell was exposed to 
tile combustion process and had to be 
thick and heavy to absorb a large 
quantity of heat. If it wasn't hcavv on 
an end burning charge, enough heat 
would be transmitted ahead of the burn- 
ing surfaa' to the front part of the ease 
to explode the forward end of the pro- 
pellant charge. On both the older types 
of charge there was danger of high tem- 
peratures weakening the ease to tlie 



IMPORTANCE of engine weight efficiency is indicated above. For instance, if a 12,000 
fps. burnout velocity was required (I. = 2-fO), the total engine weight would have to be 
nearly 12 limes the (layload if the eng, ivt. eff- was 0-86. Biit if this efficiency was 0.92 
the ptopulsion system would only liasc to be six times ficavier than the pay toad, 
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Ballistic Role 


point of failure during the firing of 
the rocket. 

Internal burning charge is character- 
ized by a longitudinal hole down the 
center of charge from nozzle to front 
end of the motor. Burning begins 
along the entire length of this hole and 

S rcsscs outward to the chamber 

Tile nulls are no longer subjected 
to cuinbustioii temperatures, as the fuel 
insulates them. The ease then can be 
designed merely to witlistanrl combus- 
tion pressure. The cold strength of the 
metal is utilized, and a rclatiicly thin, 
light nail suffices. 

Elasticized Charge 
Elasticized propellant charge was 
aehicicd bi- mixing a synthetic rubber 
with the fuel and o.xidizcr. T'liis jire- 
vented the charge from cracking and 
bound it to the ease. Successfully pro- 
ducing an el.istic charge remmcil two 
serious objections to solid fuel rockets. 
One was crackiiig of the charge during 
ambient temperature changes and burn- 
ing. Tlicic cracks haphazardly increased 
the burning surfiicc and gaie the 
rockets unpredictable if not explosiic 
pcrfimnancc. 

It also eliminated the need for in- 
ternal braces to supjiort the charge. 
This greativ reduced structural weigiit. 

Elasticizer has now been developed 
to the point where it is useful as a fuel 



INTERRELATIONSHIP of I-. W, /W., ami 
is given above. I/W,: is a primary 
indication of a puwciplant's worth. It shows 
the total impulse the engine can deliver for 
a given total engine weight. 


Liquid-Solid Comparison 

UyiMthelical solid fuel version of the V2 can be compared with the liquid fuel 
model w'hieh was used in service to show that modem solid propellant rockets are 
competitive in efficiency with liquid fuel motors. 

The V2 is used here because complete weight figures ate not available on largts, 
mote ad\-anced ballistic missiles. Several reasons ate given in the text as to why 
this comparison is not intended to accoiiiph'sh (and could not accomplish) anything 
but generally outline the efficiency jrossible witli solid fuel rockets. 

V2 DATA (LIQUID FUEL ENGINE) 

.\ll data is from .\tniy records except the fuel tank wciglit. This was arrived 
at by cimsideriiig 656 Ib. of the total fuel bulk section weight of 1.636 lb. to be 
external stnicturc not directly luscd in the tanks and their supporting stnieturc. 


ITE-M WRIGHT' (LB.) 

Fuel tanks 1,000 

Motor 2,053 

.Motor parts (total) 3,053 

Fuel (total) 19.392 

Motor (total, fuel plus motor parts) 22,445 

Eiiiptv (takCKsff less fuel) 8.837 

Takeifi 28,229 

Pavload (empty wt. less motor pacts) 5,784 

Ml/M, (take-off mass/empts mass) 3.2 

" , /W,: (fuel wcight/lotal motor weight) 87 

TVi;/Wi. (total iiiolot weight/payload weight) 3.9 

Tlmist (ineUrdcs some altitirde correction) 65,000 lb. 

Fuel cousiiiuptiuii 275 Ib./scc. 

Pioiwlkiiit specific impulse (includes some altitude corrcctioii) 235 sec. 


No consideration has been taken of the fuel necessary to drive the turbo pumps. 


SOLID PROPELLANT VERSION 

If some high energy oxidizer such as ammonium |x:tchlotale and a hydrocarbon 
fuel arc used, solid charges con er)nal tlie ]>roi>clIaiit specific impulse of the V2 (235 
sec. w'ith some altitude correction). 

Ibopcilaiit weight would then be 19.392 lb, to equal the total impulse of the V2. 
Density of the solid ciiargc mentioned above is about 110 Ib./ft.^ Since the com- 
bustion eliambct would only be about 90% full to allow for the iutcmal burning 
cavity, tlie effective density would be 99 Ib./ft.* \'oltimc of tlie tank would then 
be 192 ft.' .'\ssiiiiiing tank dinineter >vas ap|noximatclr the same as the original 
V2 (5 ft), the length of the bmk is 9.7 ft. 

.\ssiiming a combustion ]ircssurc of 400 i»i. and 4130 steel for tlie material, 
the wall thickness of the solid pioiicllaiit motor can be calcutated. (Working 
stress fur the steel is tikeii as 120.000 psi.) If aluinimnn or titauiuui were used, 
tlie case ivould be even lighter. 

Wall tliickiit-ss for the cvliiidrieal |xiition = Prcssiiic x tank dia./2 x stress 
= 0.1 in. 

Wall thickness of the spherical ends would be 0.05 in. 

T'lie 4130 steel weighs 0.29 Ib./in.-' 

'Hie weight of the ease would then be about 805 Ib. .Assuming tliat the nozzle, 
hardware and inhibitor weigh 245 lb„ the cui|)ty weight of the motor would be 
1,050 lb- The solid propellant version of the \'2 would then have the following 
weight bre-akdowm: 


ITEM 

Fuel (total) 

Motor Parts 

Motor (total) 

Empty 

Takeoff 

Payload (less motor |>arts). 

M./M, 

W,./Wb 

Wa/Wi 


3,83 

0.95 

5.54 


LB. 
.19,392 
.-1,050 
.20,442 
. ,6,834 
.26,226 
..5,784 
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;ind is chemicallv iiddecl to the iiornial 
solid fuels. 

Cost and ease of ptodiieing solid fuel 
rockets was also improved b\- the ckis- 
tieized charge. It is now possible to 
pour the composite propellant charge 
into the thin-walled combustion cham- 
ber where it later solidifies and is ready 

Tliis composite charge is usually a 
mechanical mixture of t«'o chemicals: 
elastomctric fuel and oxidizer. 

Previous Danger 

h'omicrly. the loading or fueling of 
solid fuel rockets was often dangerous 
business. 

Thiokol Chemical Corp. is credited 
with developing the polymer first used 
as an clasticizcr, and with the largest 
high pcrfotniancc solid propellant 
rocket proven by flight test. Dr. II. W. 
Ritchey was honored by the American 


Rocket Soeictv for his direction of this 
work. 

The rocket was the R\'-.\-10. a piirt 
of the elaborate Hermes missile pro- 
gram. It first fievv in the early 1950’s 
and proved the feasibility of loading a 
large solid propellant motor with 
an internal-burning, clasticized, case- 
bonded charge. Size of solid rockets 
has steadily grown and units in the 
neighborhood of 300.000-lb. thrust 
have been statically fired. However, a 
knowledge of several factors concerning 
the motor and propellant is necessary 
to prove that such rockets can be use- 
ful in a missile. 

■\ rigidly valid evaluation of any two 
powcrplants can only be obtained by 
considering them in a complete weapon 
system and comparing on the bas's of 
system performance- Siiorter evalua- 
tions arc possible by iicgleeting the in- 
terrelatioiiship between rocket motor 


.ind guidance system, missile structure, 
etc. Sucli studies arc cnougli to indi- 
cate the general potential of a particular 
powcrplant. 

Affects Velocity 

most pertinent comparison for 
long range ballistic missiles is the cffc'ct 
of the motor on maximum velocity 
( neglecting atmospheric drag and gruv • 
itv). .\l.ixinunn velocity is a priinarv’ 
consideration for ballistic missiles be- 
cause it (and the Right angle) deter- 
mines the maximuin range. 

In turn, flic maxinium or burnout 
velocity depends directly on the |iropel- 
lant specific impulse and the logarithm 
of the missile mass ratio. (Ma.ss ratio 
is the ma.ss of the missile at launching 
divided by its mass at burnout.) 

T'hercfotc, thctc arc two ways to in- 
crease missile range: by increasing the 
propellant specific impulse and/or de- 
creasing the empty weight of the mis- 
sile. Cutting down on the emptv weight 
is more effective in increasing range for 
Ihe IRBM and ICBM than inc casing 
tile specific impulse. A more detailed 
look at the weight breakdown for very 
liigli velocity missiles makes this clear. 
One of the simplest and most rapid 
methods has been presented by J. W. 
Wiggins of Tbiokol Chemical Corp. 
Weight Efficiency Defined 

Very liigh velocitv missiles liave a 
low payload (structural weight, guid- 
ance. warhead, etc.) compared to total 
engine vveighf (inert jiarts, tankage, 
propellants, etc.), llic vvciglit cfficiencv 
tif tlie motor then becomes a priinarv 
consiticration. This cfficiencv is defined 
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Two new, PAYMOVER tractors 



featuring AUTOMATIC TRANSMISSIONS 


These modem packages of drawbar power bring new stand- 
ards of speed, convenience and safety to the towing and spot- 
ting of aircraft and related ground-service equipment 
Automatic transmission with torque-converter is standard 
equipment — insures silk-smooth starts and ediminaies clutch- 
ing, grabbing, jerking, shifting and the high maintenance 
that you get with conventional "straight-stick” transmissions. 
These modern tractors are built low to dodge under wings 
and fuselages, have low center of gravity and wide tread on 
dual drive wheels for stability and rigidity while pushing or 
pulling. They have big easy-acting hydraulic brakes and full 
operator visibility — even for coupling and uncoupling. 

You can be sure of the design and reliability of these com- 
mercial "PAYMOVER" tractors because their military coun- 
terparts have rolled up many thousands of Jiours of service 
on both land and sea duty. 

Full facts concerning these two outstanding new tractors are 
yours for the writing. 


PAYMOVER* 

THE FRANK G. H0UGH°c6!°"uBERTYVIllE, III. 


More tractor work... 
Less operator work 

A Fully Autemalie Transmission 

• Smooth lerque-converfer pull 

• No clulch mainlenance 

• Speeds to 20 mph, 

• Lew center of grovity 

• Turn radius only 10 ft, 

• Smooth 6-cylinder power 

• Compact — only 4' 9 " high, 10' long, 
S' 6" wide. 


THE FRANK Q. HOUGH CO. 
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as the ratio of the propellant ueiglit to 
(he wciglit of the motor inert parts 
plus propellant weight (\V„/Wi). Tlie 
ideal weigitt efficienev is acliieved when 
a missile reaches the completely im- 
probable state of carrying only propel- 
lant with no combustion chamber. 

The graph on page 50 shows that 
burnout lelocity and range arc more 
affected by engine weight cfBcicncy 
than propellant specific impulse for 
high vclocitv. Iiigh mass ratio missiles 
such as the ICBM and IRBM. 

Despite the dearth of performance 
figures on all tvpes of rocket motors, 
there is enough generally known in- 
formation to compare roughly niodcni 
solid propellant rockets with liquid sys- 


tems. In order to get some figures to 
work with for a complete missile, it is 
necessary to go back to the V2 and 
compare a solid fuel version with the 
original. 

Qualifying Factors 

Many factors keep such a comparison 
from being in any way conclusive about 
solid and liquid fuel rockets in gen- 

Tsvo of the most obvious; 

• Liquid fuel rockets ha\c been greatb' 
imptmed since tlic V2 was designed. 

• Solid rocket discussed here ptobablv 
represents an “ideal” or ultimate de- 
sign. as tlie casing is designed only to 
witlistand combustion pressures. Al- 
thougli the internal burning charge has 



Lockheed X-7 Makes 10th Flight 

Lockheed X-7 lanifct test missile with its rocket booster is sliowu in flight near .\lamo- 
gordo. N. M. Normally one o( these rceovctable missiles has a life es|icctaiiey of three or 
four fli|hts. This X-7. however, has completed 10 flights without ioiagc. Recovery is 
accomplished with a parachute aod nose spike. Each re-flight saves $550,000 io the ramjet 
test program, according to Lockheed. 
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Electronic 

Cooling 


Peck3ge...by AiResearch 




This high performance AiResearch package cools sealed and 
pressurized electronic equipment. The fan circulates air 
through the liquid cooled heat exchanger and over electronic 
components in a hermetically sealed module. Aircooled 
units are also available, Pan andheat exchanger are designed, 
built and packaged by AiResearch for match^ performance. 
Packagesizeistailored to your individual coolingrequirements. 
The Garrett Corporation, through its AiResearch 
Manufacturing divisions, is an industry leader in components 
and cooling systems for aircraft, missiles and nuclear 
applications. This wide experience is now being offered to the 
electronics industry to provide a cooling package to meet 
any cooling requirement. Send us details of your problem or 
contact the nearest Airsupply or Aero Enginwring office 
for further information. 


AiResearch Manufacturing Divisions 

Lcs Angeles 45, California • Phoenix. Arizona 



This instrument makes it possible for the jet pilot 
to get maximum performance and longer life 
out of today’s jet engines. It’s Honeywell Aero’s 
transistor Temperature Indicator of the null 
balancing type. Hermetically sealed in a single 
package, it has 1200®C. range with better 
than ± 5°C. accuracy. Available now, Honeywell’s 
Temperature Indicating System is already in 
use measuring exhaust gas temperature or 
turbine inlet temperature in many of America’s 
most advanced jet fighters and transports. 


Honeywell 


56 


brought tills "idciir close to rcalixiition, 
other loads must luidoubtediv be con- 
sidered. 

Only purpose of the coniparison is to 
preside a fciv iniinbcrs to generally 
orient the problem and to show that 
solkl fuel rockets arc in cousideration, 
from the stiiiidpoiiit of efficiency, for 
use in scry high I’cloeity missiles. 

A table with the article §i\cs the 
pettinent information on the V2 and 
the fjiculations and iissiim|)tioiis used 
to arrive at the corresponding data for 
tlic solid fuel 'Crsion. 

These calculations show that the 
sveiglit efficiency of the original V2 was 
,S7 and that the weight efficiency of the 
solid version could reach .95. It is 
hard to imagine a liquid fuel rocket 
with its pumps, injectors, tanks, etc., 
approaching an engine weight efficiency 
of .95. 

Reference to tire graph on page 50 in- 
dicates tliat the solid r ersion would go 
about 1,000 ft. pet sec. Faster at burn- 
out than the service V2. It is also 
cleat from the cun’cs tliat liigli weight 
efficiency becomes more critical ns the 
mass ratio and ^VE/Wt. increase, which 
llicy must for \’cry high velocity 
'chides. 

Specific Impulse Role 

Specific impulse by itself docs not 
lia'c as important an influence on range 
for liigli mass ratio missiles as it did 
for the rdati'cly low velocity rockets 
of the p.ist. In many cases high specific 
impulse requires heavier engines which 
operate at higher temperatures and 
prcssurcs- 

A quick way to tie specific im- 
pulse to weight efficiency is to relate 
tliem to the total impulse-engine weight 
ratio (see graph page 51). This ratio 
is a generally iisttl factor of merit in 
the propulsion field. It will equal the 
propellant specific impulse when the 
engine weight efficiency is 100% — an 
ideal situation when an engine is all 
propellant with no hardware, combus- 
tion cliambcr, nozzle, ctc- 

Totiil impulse-engine weight ratio 
for the sen-ice V2 was 200 compared 
to 225 for the solid fuel version. 

Another benefit of the solid version 
is tire greater density of the fuel. Tlic 
solid fuel motor incntioncd here was 
less than lialf as long as the liquid unit 
with its fuel tanks. Sa'ings in length 
could Itavc been used to cut down 
frontal area and give a smaller, lower 
drag missile. 

Weight Saving 

Solid fuel rockets liavc anotitcr major 
ad'-antage. in that their c.isings may be 
tied into the missile structure and used 
to catty loads. The liigli performance 
X-17 nosc<onc test missile uses this 
type of design. The combustion cliam- 
l)cr walls of its engines serve as tlic 


outer skin as well as carrying accelera- 
tive and airloads, etc. Winged missiles 
such as the Hawk surface-to-air weapon 
tic the main lifting surfaces to the case 
as well. 

Careful design then allows essen- 
tially double use of structural metal — 
to carry loads while containing the 
rocket motor cmnbiistion — and results 
in a reduction in missile empty weight. 

Otlicr major problem facing solid 
fuel rockets in ICBM and'iRBM use 
is the very accurate programing and 
termination of thrust. Progress in this 
field is obscured by one of the tightest 
security orders in the country. 

Basic problem tlioiigli, is well known. 


Thrust and the flight vector innst be 
'aried jireciscly so that when the mis- 
sile reaches an esact point in space at a 
prescribed iclocity, the thrust will be 
extinguished. 

Planning Important 
llic problem is completely analogous 
to a camion firing a shell. The impact 
area of the shell i' predict.ibic because 
its velocity and angle of flight are 
known as it leaves the cannon. I'or the 
ballistic missile, the point at which the 
motor stops or burnout occurs corre- 
sponds to the e.innon muzzle. The 
iclocity and angle of flight for an ICBM 
must be exactly as planned at burnout 




SUBMINIATURE PRECISION RATE GYRO 


With Constant Damping Over 

A Wide Temperature Ranged 



■ ) Constant damping 
' ' ±0,1 critical from 

-zu* Fto -t-220" F) 

© Subminiature size 

(0.937" dia.x2.0" long) 

© Outstanding reliability 
(exceeds requirements of 
MIL-E-5272A Specs) 


© Variety of motor 
characteristics &• 


lilable 


© or S.3V; 400 cps) 

Wide variety of sensing 
ranges (from 0.6 ladians/ 
sec to 20 radians‘'sec, 

® fuil scale) 

Light weight ; 3.7 os. 


High resolution 

DETROIT CONTROLS 


Division of AMERlCAN-«$tattdat><l 
100 Morse Street, Norwood, Massochusetl: 
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reat advances in design . . . 

NEED THE ADVANCEMENT IN 
WEAR RESISTANCE PROVIDED BY 

FLAME-PLATING BY Linde 


^tralospherie altitudes . . . supersonic 
speeds . . . extreme temperatures subject 
jet plane parts to almost incredible 
eonditions of lieat and abrasion. To assure 
perfect operation in all circumstances, bearings 
of bot air valves in the Starfijtliter are Flame-Plated. 

A tungsten carbide coating, applied by LiN’DE's 
unique method, is the only material tried that 
sueeessftilly eliminated galling and provided a low 
coefficient of friction over the required service life of the part. 

^'itli the part Flame-Plated, practically no wear occurred. 

This Linde process is now a regular production procedure. 

Flame-Plating is LiNDE's special process for protecting metal 
parts from wear, abrasion, and fretting corrosion. Tiny particles 
of tungsten carbide or aluminum oxide are literally blasted onto 
the metal surface. Since the temperature of tlie part being coaled 
seldom exceeds 400 degrees F., there is little or no risk of changes 
in its shape or metallurgical properties. Flame-Plated coatings 
cun be applied from .003 to .010 inches thick, and used as 
coated or finislied to 0.3 microinches rms, Practically all metals 
can be Flamc-Plalcd-aluminum, magnesium, molybdenum, 
titaiiium as well as copper and steel. 

Your own design may be improved by Flame-Plating. Find out 
how, by writing for a copy of llte booklet “Flame-Plating,” F8065. 
Address Flame-Plating. Dept. AW-11. 1.IXDE Company. Division of 
Union Carbide Corporation, 30 East 42nd Street, New York 17, N. Y 

In Canada: Linde Company, Division of Union Carbide Canada Limited. 
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if the missile is to strike its birgel. 

A thmftlable motor is iclc-.il tii meet 
tlicse conditions mid tluit is witut solid 
fuel designers protwbly arc striting for. 
However, it is now possible to program 
the thrust of solid fuel rockets over a 
wide range simply by altering the shape 
of the hole or linlcs in the internal 
burning charge. 

Thrust depends on internal pressure 
which is controlled by the liiitning 
surface of the charge. Altering the 
geometry of the hole in the charge can 
hold the area of the burning surface to 
close tolerances. (See page 32.) 

This method of thrust and accelera- 
tion programming is fine for most mis- 
sile applications, but is probably nut 
accurate enough for the 1CBN1 and 
IRBM. 

Since thrust depends on eoinlnis 
tion pressure, some otlicr means tlian 
charge geometrv' will have to he fount! 
to control this pressure. 

One fact, which lias been published 
m text books, aids tlie designer in 
achieving a sudden and complete cessa- 
tion of thrust. Most pro|)ellants rct|iiire 
a rather high miiiimuni coinbiishim 
pressure Ises'ctal iitniospbcrcs). .Any 
large and sudden increase in exhaust 
.irca when flying at altitude would sto]) 
eoinbustion and tenninate thrust. 'I'liis 
would seem to be largely a meehanicid 
design problem of providing a sizable 
opening to vent rapidh the eoinbustion 
chamber to the atmosphere witlioiit 
producing some asyimnctrical thrust. 



Small Rocket Motor 
Delivers 40-lb. Thrust 

One of the smallest solid pro|x:llaiit 
rocket motors is called PET (propulsion, 
experimental test). Similar to the spin 
rockets on third stage of Vanguard, it 
is now commercially available. 

Unit weighs .6 lb„ is 1.5 in. in 
diameter, 4.75 in. long and delivers 40 
lb, of thrust for one second at sea level 
pressure and temperature. 

.Atlantic Research Corp, of .Alexan- 


MUELLER BRASS CO. 

ALUMINUM 
AIRCRAFT FORGINGS 
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ROUND-TRIP MISSILES ANSWER 


ENGINEERS’ QUESTIONS AT VOUGHT 


“Old Indestructible” Paid a 
$3 Million Dividend in Data 




Swih, versatile Regulus II 
can strike Irom land or sea. 
Nuclear subs, surface 
ships, shore batteries . . . 
they will all get the su- 
personic striking power 
of Vought’s new Regulus 
11. Tim missile system 
weds marine and missile 
engineering, test range 
and shipyard, nuclear 
power and inertial guid- 
ance. It’s a uniquely 
interesting and reward- 
ing project — and one 
you can join through 
new. select opjenings. 


When a missile can he flown . . . recovered . . . and 
flown again, it becomes an acquaintance. When a 
single Regulus 1 missile came home 15 times, it got 
a name. 

"Old Indestructible" began her career by return- 
ing flight test information to Vought engineers. The 
musile gave the acid test to new launching methods, 
guidance principles, performance maximums and 
telemetering channels. Three flights, and the bird 
had paid for herself in fat data installments. 

When the missile had been picked clean by 
Vought reliability and systems men, she joined the 
Navy. Fleet submariners and surface seamen were 
ready to operate Regulus as a target drone and 
nuclear weapon. Old Indestructible was chosen to 
teach them. 

The missile qualifled six Navy teams in Regulus 


tactics, logistics and maintenance. Repeated launch- 
ings at 70,000 pounds thrust stretched h^ airframe. 
Flight and ground-run time on some components 
mounted above 1,000 hours. Opwationally, how- 
ever, the m issile was sound when time came for her 
16th and final flight, a shipboard launching in a 
simulated nuclear attack. 

Thanks to Old Indestructible’s dogged return- 
ability, Vought engineers could design its reliability 
standards into every Navy-bound Regulus. Rwults 
were unprecedented. With the Fleet, Regulus 1 has 
complete well over 600 flights with outstanding 
on-target success probability. 

Today, Vought missile men are using the recov- 
ery concept to foolproof a mightier nussile. Their 
Regulus 11 has completed 20 flights to date. Signifi- 
cantly, six of these flights were made by one missile. 


For details on current openings in this and other Vought projects, write to: 
C. A. Besio, Supervisor, Engineering Personrwl, Dept. A-19 





for 

analog computer 
readout: 


modern, compact, mobile 

SANSOTIN 

CONSOLE RECORDING SYSTEMS 


up to eight problem variables can be recorded in inkless, permanent, 
rectan^lsr-coordinete tracings -with Sanborn’s improved six- and eight- 
ehanneri56-, 158-5490 Console Systems. Less than four feet high and about 
two feet in width and depth, these Systems are completely mobile and de- 
signed for maximum operating convenience. Controls and indicators on the 
sloping top panel include individual-channel attenuation, position, balance, 
sensitivity and stylus heat adjustments; switch for turning off B + of output 
amplifiers; chart drive motor switch (can also be remotely controlled); code 
marker and or one-second interval timer stylus switch, 'The Recorder unit, 
either six or eight channels, features paper loading from the top. and nine pre- 
cisely controlled speeds from 0.25 to 100 mm/sec. Four dual-channel DC Driver 
Amplifiers of current feedback design are housed below the Recorder, and are 
mounted on a chassis which may be withdrawn for inspection. 

Electrical specifications of the Console Recording Systems include a basic 
sensitivity of either .01 volt/chart division (6490 types) or 0.1 volt chart division 
(5495 types); linearity of 1 drift less than 1 2 chart division/hour (5490), less than 
1/20 chart division, hour (5495): flat frequency response to 20 cps, down 3 db at €0cps 
for all amplitudes to 5 cm peak; either single-ended or push-pull input signals of 5 
meg. impedance (each input lead to ground). 

A useful companion instrument is the new Sanborn Model 183 Progremmer, de- 
signed to provide a connecting link between an analog computer and the Console Record- 
ing System. Shown mounted at the top rear of the Console, the Programmer operates 
the Console in the following automatic sequence: turns recorder drive on— feeds calibra- 
tion signals to all channels— reads initial DC levels of computer— closes contacts to start 
computer problem-records computer output for a preset chart length— turns off recorder 
d^ve and resets itself for another cycle. 


SANBORN COMPANY 

INDUSTRIAL DIVISION 
175 Wyman Sireet, Wollhom 54, Massac 
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Precision manufacture 
of compressor blades in 
experimental quantities 


erances of larger j.. ^ _ 

engines and are not ap- 
pUcable to the smallei' K/' 
counterparts. Hert at 
Tyron we have special- f 
ited in developing new 
techniques particularly 
applicable to the pre- 
eision manufacture of 
smallcompressorblades- ^ 

We are able to produce 
these blades with air- 
foil envelope tolerances 
of =.0015 and tangent P'fl. I Smnff 
angle tolerances of ±15 ff<is liirhine 
minutes(Fig. 1). compressor 6fndcs 
F<ir the pact year Tyron has concen- 
trated on the manufacture of compres- 
sor blades in experimental and 
pre-production quantities. We have 
developed special blade fotming ma- 
chinery which, combined with the long 
experience of our people in the design 
and manufacture of blades and airfoils, 
enables US to produce to exceptional 
dimensional and finish tolerances in 
approach- 


TAe /amiliarilT of our engineers with 
the basic problems of blade design en- 
ables US to be particularly helpful to the 
engine designer, frequently resulting 
in a more satisfactory product at lowei* 
OTHCa COMPIEX SHaPES 
Our special machinery and manufac- 
turing techniques also make it possible 
for us to machine other intricately 
shaped parts for the newer engines and 
accessories. Here again, our experience 
in producing many complex parta (Fig. 
2), requiring critical dimensional tol- 
erances may be of interest. 




/ntrir/i/e/y nAnpetl vincbint^ /wri.-'. 
We welcome oppoitunities to discuss 
problems in forming blades or other 
small machined parts whose geometry 


TYRON, INC. 

42 Brookford St., Cambridge 40, Mas.s. 
Teirphone: TRotvhririgc W-JI090 


Fairchild Tests Turboprop Freighter Model 


Scale model of Fairchild M-Z53 Tiirbo-Boxcur is readied for test in Universib' of Marxbnd 
niiidtuniicl. Coiiipanv plans the 7S.OOO-lb, gross weight pressiirked freighter as a low-cast 
fnllow-on transport for its C-123 Provider, esirecb: to have a piototv|x.' flving in mid-195$ 
(.\W May 13. p. 69). Pow'crplants arc font Lrcoming T55s, Tiitbo-Roxcar is designed 
to carry' more than 30.000 lb. |iavlo;id over short ranges, more than 20,000 lb. at normal 
range of 1,500 mi. Cruise speed u'oiild be about 250 mph, 


tltia, Vii., is making the rocket motor. 
I’otcntial applications for flic rocket as 
seen by the company include nccclcra- 
timi of small masses, packaged fast- 
response. short-tinic thrust services, 
sliort-timc exposure of materials to 
rocket blast, and retro and spin func- 
tions on larger missiles and loc'kets. 

Ignition is accomplished by an inte- 
gral, electric igniter. The rocket motor 
i.s delivered sealed, vveatherprooferi and 
ic.idv for firing. 


Republic Will Develop 
Army Surveillance Drones 

Republic Aviation Corp. will develop 
comlxit surveillance drones for the 
.\nny, one model for immetliate avail- 
ability under a S1.7 million contract, 
and a more advanced model for future 
use under a S? million contract. Both 
types will be zero-length launched and 
recoverable, and first will be propeller 
driven. Fabrication of first has begun. 


Vautour Rocket' Close-up 

Slid Vautour ground attack version carries air-to-ground unguided rockets in Christmas tree 
installation under wings, Ventral fin is visible below and behind rockets. 
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Waldorf announces an important new design concept... MICROMATION 


MiCBOMATION— the logical result of Waldorf's unique 
talent for compressing more performance and reliability 
into less space. 

MICROMATION— making use of Waldorf's credo of less 
space, less weight, less heat, less power, to provide just 
the first of a series of related components and assemblies 
for servo and computer applications. 

MICROMATION now makes available— 

Model WI801 — Transistorized Servo Repeater System; 
size 2" Dia. x 4" long, weight 13 oz. including ampli- 
fier and power supply. 

Model W1803— Transistorized Servo Amplifier; size 
13/16" Dia. X 2^4" long, weight 2 oz. 

Model W1804 — Transistorized Servo Amplifier; size 

In the housing of the W1801 Servo Repeater System illus- 
trated are all the electronic and electromechanical com- 
ponents to develop shaft position output with torque 
exceeding 20 oz.-in. Static accuracy is within 0.1® of input 
from synchro or transducer. Velocity constant is 60 see.-'. 
Requires only I15V, 400 cps supply. Other configurations 
are available to suit your requirements. Uses include con- 
trol of positioning devices, valves or computer elements. 


May also be used as aircraft indicators. Meets military 
specifications. 

Model W1803 Amplifier as used in the W1801 Servo 
Repeater is designed for minimum mounting surface — 
13/16" Dia. 

Model W1804 Amplifier is identical electrically but 
packaged for minimum volume — 1" x 1" x 1". 

Both accept synchro, potentiometer, or other transducer 
data. Both drive size 8 or size 10 motors. 

IntercKkd? 

If these product improvements — or the coming innova- 
tions in MICROMATION— integrators, differentiators, co- 
ordinate-converters, vector solvers and power supplies 
challenge your imagination, why not ask for further data? 

Waldorf 

INSTRUMENT COMPANY 
Divisluit of F. C. Huyck & Sons 


DEPARTMENT EC-41 • ELECTRONICS DIVISION • WALDORF INSTRUMENT COMPANY • HUNTINGTON, LONG ISLAND, NEW YORK 



Lockheed Completes 
Structural Assembly 
Of First Electra 


FIRST ELECTRA b completed structurally in Lockheed 
Aircraft Corp.’s Burbank assembly hangar «il1i addition 
of empennage. Plane is scheduled for first flight in 
Jaruiars'. Another of the turbopiups. expected to be 

Lilies next fall, is now in fuselage mating dock. 



EMPENNAGE of first Electra is shown in 
closeup (above). In earlier pcuductioii stage, 
the turboprop’s 99-ft. wings arc mated to 
128-in-wide fuselage (left). Workmen 
inside the hiselagc are building up wiring, 
insulation, electrical and hydraulic equip- 
ment. Wings are integrally stifiened to 
miniiuiae fuel leakage. Thb Electra b sched- 
uled for delivery to Lockheed's engineering 
flight dciiartment in December. Another. 

delivered to Eastern Air Lines next fall and 
b expected to be the first Electra in com- 
mercial service. Lockheed has sold 141 
Eleetras. 






Tbrifc fares is offered by 
Cootineotel Airlines’ 
Club Coach DC-7B’s. 
They Ay fast scbeduEes 
between Chicago, 
Kansas City. Denver, 
and Los Angeles. 


Soys William A. Weeks, Assistant Director of Communications, Continental Airlines Inc.: 

“Electronic equipment in Continental’s Club Coach planes 
is extra-dependable because of G-E 5-Star Tubes!” 


"Everything about our new Club Coach DC-7B’s is 
superior, Thai includes communication facilities, and 
radar and other navigation instruments. Their relia* 
biliiy helps us keep the fast, on-time schedules that are 
a pan of Continental's Gold Carpet service. 

"One reason— and a big one — for the dependable per- 
formance of our electronic equipment, is cubes such as 
the one I’m pointing to: S-Star Tubes built by General 
Electric for air, military, and industrial sockets re- 
quiring highest tube reliability. 

“Their failure rate is extremely low, and they outlast 
regular tubes by a wide margin, Conlinenial’s records 
prove both statements, Also— due to their trust- 
worthiness — S-Star Tubes help keep our costs down. 
They cut our need to pull faulty electronic equipment 
and send it to our Denver shops for overhaul. This is 


expensive in operating dollars as well as in flight delays, 
“Coocinental looks on General Electric S-Star Tubes 
as an important part of its effort to give the public the 
newest and best in air travel." 

Benefit from Continental Airlines' favorable experi- 
ence! Your local G-E tube distributor stocks S-Star 
bigh-reliabiliiy tubes. Phone him! Distributor Sates, 
Electronic Components Division, General Electric Com- 
pany, Owensboro, Kentucky. 

Tigress k Our Most /mpor^nf 

GENERAL @ ELECTRIC 


Aircraft Operators Are Warned 
To Seleet Overhauls Carefully 


Dallas— Joseph M. Chase, of the 
Might Safety foundation, advised air- 
craft opct.itors here to “make price 
your last and not your first considera- 
tion" in selecting suppliers and over- 
haul agents. 

Speaking at the Southwe.st Airmo- 
tivc-Pratt & Whitney Operation and 
Maintenance h'onini here. Cliasc told 
the operators to make tlieit primaiy 
aim a good overhaul, not a clicap one. 
to protect themselves from the dangers 
of bogus parts. 

Bogus Part Dangers 

Citing the dangers of using bogus 
parts, Chase advised operators to buy 
parts only from a prime nianufiicturcr, 
an autliorizcd dealer or a reputable 
maintenance agency. For overhaul work 
done by a repair station, he counseled 
extreme care in selection. 

Chase suggested tliat, in judging re- 
pair stations, operators look for a Civil 
Aeronautics Administration approved 
repair station certificate as a measure 
of facilities and personnel, l•’acto^y ap- 
provals and letters of commendation 
also u'Cre cited as handy yardsticks of 
reliable Tcpair. stations. 

ConhJininatioa of the stream of ait- 
cr.ift parts by bogus parts is serious 
for tliese reasons, lie said: 

• Bogus parts can endanger flight. 
Cliasc cited the example of a commet- 


cial cargo transport that crashed and 
burned because of the use of various 
bogus parts in tlic elevator tab con- 
trols. 

• Aitwotthincss certificate of an air- 
craft can be suspended or revoked if 
bogus parts are used in its repair, main- 

• Sonic bogus jaits are nearly impos- 
sible to detect vvitliouf extensive test- 
ing, making them difficult to eliminate 
through inspection. Some bogus pirts 
catty inspection marks and part num- 
bers of genuine parts and are packaged 
like the originals. 

Hew Bogus Market Began 

Problem of bogus parts arose after 
V\’orld W'at 11. according to Chase, 
vvlicn large numbers of aircraft engines 
wcie declared surplus and manufac- 
turers quit making replacement parts 
for some of them. 

As .surplus engines and parts came 
into short supply, the bogus part prob- 
lem was bom. 

Cliasc said tlic problem was aggra- 
vated bv tlie fact tliat main- new, 
genuine surplus parts lost their identity 
during the process of sale and shipment, 
making them unacceptable to CAA. 
'Hiis reduced tlic suppiv of usable parts 
and laised prices. 

These orphaned parts found tlicir 
way back into the market, according to 



Rotation Varies Jet Control 


Closc-np of Bell X-14 tail shows one of the three compressed air jets used for low speed 
Aight control. Identical in appearance to the control jets used on Bell’s first Vl'OL, 
ccactinn force is varied by rotating sleeve with bell crank visible inside fuselage opening. 
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FLIGHT DELAYED! 

An Exide battery could have prevented it 


agoinst sudden boHery failure 
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The plane was on the ramp . . . waiting 
for ciearance. Then the battery failed . . . 
suddenly, without warning . . . because 
corrosion had weakened the grid. 

Now you can be protected from delays 
like this, at no extra cost. New Exide 
Aircraft Batteries are practically immune 
from grid failure. The secret lies in the 
corrosion resistant Silvium* metal — an 
alloy designed especially for use in Exide 
battery grids. Siivium grids resist cor- 
rosion so well that they generally outlast 
the battery. So you enjoy new freedom 
from one possible source of takeoff delay. 
Take advantage also of the extra safety 


protection available in these new bat- 
teries. And, at the same time, get the 
superior capacity and life potential 
resulting from the ultra-fine active mate- 
rial and new, 25% more porous sepa- 
rators. Call your nearby Exide sales 
office. Or write Exide Industrial Division, 
The Electric Storage Battery Company, 
Phila. 2. Pa. 



Chase, and helped create a now market 
"where integrity and responsibility ate 
not requirements for doing business 
and where the only questions asked 
have to do with payntents." 

From this traffic in genuine but un- 
identified parts, CItasc said, the ni.irket 
shifted to "modifnng" parts without 
benefit of engineering data and then to 
outright counterfeiting. 

Chase pointed out that CAA pro- 
rides for manufiicture of parts through 
the holder of the type certificate and 
through approsed parts manufacturers. 

He said the weakness in the svstem is 
that it was devised for "the guidance of 
lionest people and not for the control 
of the dishonest." Power of CAA to 
suspend and revoke certificates and to 
cancel approvals doesn't wony dealers 
in bogus parts, lie said. 

One contribution to the bogus parts 
traffic came from manufacturers' |jme- 
tice of identif'ing rejects by dabbing 
them with paint. \Micn these rejects 
were sold for scrap, bogus parts dealers 
found it casv to remove the paint and 
sell them. Now. most manufacturers 
are mutilating rejects to cut down this 
.source. 

Chase observed that there are reports 
the military has not been veiy eoopera- 
tise about scraps and rejects. "They arc 
said to be too busy to spend time 
mutilating worthless material" he said. 


Na\y Amends Lease 
For Engine Plant 

Navv lias amended lease for the 
Naval Industrial Reserve Aircraft Plant 
at Kansas Citv- to permit ^^'c•sti^ghuusc 
to carrv' on subcontract work in all areas 
Ilf the plant not required for engine 
and parts production for Bii.Aer. 

The plant is leased to \\’cstinghnuse 
for its aviation Gas T'rubine Division 
and the companv subleases parts of it 
to Bendix and to a consulting engineer 
firm. 


Several provisions of the 5-year lease 
arc advantageous to tlic [ct engine div i- 
sion from tlic standpoint of commercial 
work, \\'. \V, Smith, W'estinghousc 
vice-president and manager of tlic divi- 

“New pricing ptoccdutcs have been 
established which will improve tlic divi- 
sion's competitive po.sitinn appreci- 
ably,” Smith said, "While vve liavc cn- 
joved a good volume of subcontract 
work during the past year, the new 
jgrccnicnt will enable the division to 
negotiate on a more competitive basis 
for commercial work from other divi- 
sions of Westinghouse as well as other 

"I'Sc new agreenvent transfers ad- 
ministration of tlic lca.se from the 
Butejii of Yards and Docks to the 
Bureau of Aeronautics. 
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AERONAUTICAL ENGINEERING 


GM Seeks ‘Fluidity’ in $60 Million Engine 


to place am dciclopmcnt n'ork which 
may result from GM's current proposal 
for a gas turbine powerplant for the 
ads'anced scr>io)i of flic Maritime Ad- 
ministration-Atomic Enei^' Commis- 
sion nuclear |50«crcd merchant ship 
(Public Law S4S). The GM proposal 
comprises a closed-hcliuin-cycle turbine 
drawing heat from a graphite-moder- 
ated. gas-tooled reactor. 

Goal of the 4.000-eniploye Plant 8 
complex which is nosv more than half 
completed and in partial operation is 
new business for the other manufac- 
turing plants of the .Mlison Di'ision. 

Allison is now manufacturing the 
10,000 lb. thrii.st [71 turbojet for the 
Navy PsH-2X Ocinoii and the USAF 
Douglas B-66. the T56 turboprop used 
in the Lockheed C-130 Hercules, and 
some of the older for the t.ock- 
litcd T-4s tr.iincrs and the Martin 
TM-61.\ Matador and the Chance 
\'ought Rcgiilus I missiles. Production 
of the iOl, couimercial version of the 
T56. for the Lockheed Elcctra airliner 
is scheduled to begin. 

.Micad is the need for new designs 
which can be sold to the military .serv- 
ices and coimnctcial airlines when these 
engines and the s50 turboprop and 
Zi.OOO lb. dr\ thrust J89 now in dc- 
lelopmcnt arc obsolete- 

plant 8 Rundown 

Plant 8 is completely self-contained. 
It manufactures no product in the 
usual sense outside of the handful of 
development engines which arc a by- 
product of an engine development pro- 
gram. It is a planned community in 
being solely to accelerate ideas into 
high performance hardware. 
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turbine development laboratories and 
a high pressure electrically driven sup- 
ply for tlic combustion development fa- 
cility. 

In the former, gas turbines with a 
total of 96,000 bp. can supply 480 lb./ 
see. of airflow, 'llie 42.000' hp. elec- 
trieallv driven supply is expected to 
supply 120 Ib./scc, at 285 psia. 

llic low pressure gas turbine sup- 
ply is the more remarkable because Alli- 
son has used parts of its own engines 
lather than the usual industrial equip- 
ment. Hie main low pressure air sup- 
ply is made up of sixteen modified 
7 56 compressors (only 12 of the 14 
stages arc used). Each modified com- 
pressor is driven by two complete T56 
shaft turbines. 

Electrical System 

'I'lie electrical air supply consists of 
comcntiunal industrial equipment 
where svTiehronous motors drive cen- 
trifugal compressors. 

Supplementing the air supply arc air 
exhausters made up from T56 com- 
bustion scctiim-tnrbine combinations 
driving double-sided centrifugal com- 

E rcssors from a J55 engine. .Air is cx- 
austed from the component test fa- 
cilities to simulate altitude conditions. 

According to Allison, the advantages 
of using its own gas turbine compo- 
nents in this svay ate that original in- 
vestment was lower and an air supply 
is available which produces usable air 
in five minutes after turbine light-off 
and can be shut down merely by turn- 
ing the fuel valve off. A steam-powered 
electrical generating plant on the other 
hand would have requited 24 hours ad- 
vance notice before ii test and then, 
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By Robert H. Cushman 

Indianapolis— .Allison's new S60 mil- 
lion jet engine development laboratory 
leprcscnts one of the largest self- 
financed bids ever made by private in- 
dustry in an attempt to remain a prime 
contractor in defense business. 

Allison Division. General Motors, 
now believes it has in its Plant S the 
greater part of the facilities needed to 
be competitive in gas turbine aircraft 
propulsion, but it has slowed down or 
delayed the completion of the original 
S75 million program annoimccd by 
GM President Harlow Curtice cvirlv in 


1955, Tlie cutback has been to main- 
tain the fluidity which .Allison believes 
accessary to tailor itself to the new in- 
terests and economy program of the De- 
fense Department. 

Turbo-Rocket Study 
.A step ill this direction is the Aero- 
jet-General, .Allison turbo-rocket engine 
stud)'- Turbo-rockets arc a form of 
ducted rocket which combine the low 
fuel consumption and takeoff efficiency 
of a turbojet with tlic high altitude ca- 
|Xil)ilitv of a rocket, 

.Allison has also been mentioned as 
tlic logical division for General -Motors 


ALLISON specialists such as this engineer doing blade vibration study provide the "sup- 
port in dcptli" which backs up designers. 


R&D Facility 


Outstanding features of Plant 8 arc: 

• Central air pumping units which can 
be combined to supph an impressive 
600 lbs. see.. 90 psi.i- airflow to the 
separate test facilities. 

• Engine components laboratories in 
whicli the air supply is directed at iso- 
lated portions of the engine to simu- 
late operation in the engine. 

• Model shops which are more elab- 
orate and complete than manv manu- 
facturing shops. 

• Large turboprop test cells capable of 
handling 15.000 hp. turbnprops swing- 
ing 21 ft. diameter propellers and simu- 


lating flight speeds up to Mach 1.0. 

• Extensive, pleasant engineering and 
iidministration offices, in the inodctu 
main office building. 

Air Pumping Plants 

Of all these, the two air pumping 
plants stand out most to a visitor, both 
because of their large capacity and be 
cause they represent the heart of a 
modern development facility for ait 
breathing engines. 

Just coniplctcel, they arc of two 
types. .A low pressure gas tutbinc driven 
siippli which feeds the compressor and 


TURBINE casing for |S9 turbojet being checked fur diniensionji accuracy in model sbop. 
Barely visible is the annular entrance where airflow which lias been by-passed around 
tiigh pressure compressor for up In Mach 2,8 flight re-joins the mainftnw. 

AVIATION WEEK, October 7, 1957 


AVIATION WEEK, Octe 





id Lockbolts 

Cherry Research and 
Development Depart- 


Special Tools 

for building tomorrow’s aircraft 
being developed today by Cberry research 


Higher speeds and operating 
temperatures of aircraft, missiles 
and rockets of the future demand 
fasteners with greater resistance 
to the stresses imposed upon them 
than ever before. 

Installation of these high 
strength Cherry Rivets and Lock- 
bolts" will require new special 
tools such as those now in the de- 
velopment stage in the Cherry 
Research and Development De- 
partment- 

This activity— anticipating the 
needs of the aircraft industry and 
the military— is an old story with 
Cherry. For years. Cherry engi- 
neers and technicians have de- 


voted themselves to a single 
objective— the production of bet- 
ter aircraft fasteners and the tools 
for installing them. 

Tools for solving specific prob- 
lems- tools for efficient production 
fastening— all are developed and 
produced in the Cherry plant at 
Santa Ana which is devoted ex- 
clusively to the production of 
fastening equipment for the air- 
craft industry. 

For information on the most 
efficient fastening methods for 
your operation— write Townsend 
Company, Cherry Rivet Division, 
P. O, Box 2I57-N, Santa Ana, 
California. 


if the tcit were aborted for aiiv reason, 
the remaining stc.im would have to 
be thrown 

In oignnixiitiiin, the talent of Plant 8 
is dirided into six nuiin groups; 

• Advanced design and dc\clopincnt 
wliifli guides the in\cstigati[in of now 
engines and in conjunction with the 
Alfison sales department tries to inter- 
est the niilitarr' in these new engines. 

• Turbojet department which takes the 
project rcsponsibilitr' tor new turbojet 
engines after tlic}' bine been sold. 

• Power turbine group nhich takes sim- 
ilar project responsibilits' for new tur- 
boprops. 

• Turbine eomponents which takes circ 
of engine details. 

■ Kxperiinenlat facilities and testing 
which maintains and operates the test 
installutions, 

• Production engineering which has its 
executive engineer located in the Plant 
8 office but is more concerned with 
production at the other manufacturing 
plants. 

Use of Plant 8 

To illustrate how Allison might use 
these facilities, the dcsclopmcnt cycle 
of a turbojet will be traced through 
Plant S. The turbojet might be con- 
sidered a full Mach >,0 successor to 
Allison's 25.000 lb. dry thrust J89 en- 
gine which has a weight flow of nearly 
400 ib./scc. 'Hie new engine could 
be a refinement of the .Mlison 640 
turbojet, a single spool powerphmt 
which lost the WSllOA powerplant 
competition to General Electric Co.'s 
Gas Turbine Department, or it could 
be a result of the present joint Allison- 
Aerojet General study of turbo-rockct 
hrbrids. 

A new design germinates in the pro- 
liminary design section of Charles Mc- 
IDoweli’s 250-man Advanced Engine 
Design Group. 

The 50-60 man preliminary design 
section lead bv veteran engine designe-ts 
as McDowell's assistant. JackB. Wheat- 
ley, is continually studying the pro- 
pulsion spectrum. In close liason with 
Allison sales engineers who alert the 
section to Pentagon interests, these en- 
gineers will take military propulsion 
requirements (which most likely will 
be stated in a request for bids in de- 
sign competition) and draw upon their 
experience to consider first all possible 
ways the job might be doitc and then 
which svstem should he .selected. 

The dogwork of the selection would 
be speeded by prograniming the para- 
meters on one of Allison’s IBM digital 
computers and then running each type 
through. Allison is equipped witli 
IBM 705. 704 and 65& computers. 
The resulting selection would be crys- 
talized in an .Mlisnn proposal submitted 
in the militarr design competition. 
Because the stakes are very high, per- 
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haps S50-150 million in business in- 
volved, a great deal of intensive work 
goes info this phase. 

'lliese engineers do not have to cre- 
ate out of a vacuum. The special 'ir- 
tuc of a modem developmental com- 
plex like Plant 8 is that it provides an 
environment conducive to creative en- 
gineering. In conjunction with GM's 
Technical Center in , Detroit, Plant 8 
provides a "community of knowledge” 
in wliiclt all specialized research sec- 
tions like metallurgy, acio-thcrmodv- 
namics and mechanical design arc avail- 
able as consultants to the preliminary 
designers. Allison calls this “support 
in aepth." 

Oynatnie Operation 

Basic ingredient of Plant 8's opera- 
tion is that it pros’idcs the means to 
start and maintain the series of closed 
loops which are the essence of the mod- 
em engineering method. 

For example, if the design group 
fears that one feature of its paper en- 
gine will make or break the proposal, 
the group can isolate this feature and 
put it through a deseiopment "loop," 

Assuming the group is worried about 
the airfoil shape of a compressor blade, 
a representative blade can be sent to 
the model shop for fiibrication into a 
test specimen. The blade development 
wind-tunnel facility subjects this blade 
to simulated operating environment 
and records its pcrfonnancc. The test 
analysis group reduces tlic record of 
the test specimen's performance and 
feeds the digested information back to 
tlic design section, thus closing the in- 
fonnation loop. 

What tlic preliminary design section 
learns fronr the feed-back either stimu- 
lates it to refine further its concepts 
and start another loop or gives it the 
confidence to gamble on its selection. 
According to Wheatley, the preliminary 
design section nright go as far in this 
direction as to test a complete engine 
compressor or turbine stage. 

Design Process 

In the overall development process 
of an engine these closed loopis are end- 
to-end in a continuous process wliich 
mav be likened to a converging spiral 
whicli zeros in on the final optimized 
configuration. Tlic crux of modem re- 
search and dei'clopmcnt progress is the 
rapidity and deftness witli which a de- 
lelopment oigani/aition can circuit 
these loops and accurately close in on 
tlic best possible final product. 

Payoff of GM’s investment in Plant 8 
would be the increase in speed with 
which Allison engineers can turn out 
successful new engines. 

The advanced engine development 
Group may work on the overall design 
selection and proposal presentation to 
the military from a fesv months to atiy- 
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Cherry Aircraft Lockbolts are 
available from complete stocks 

grip lengths and head styles 
in alloy steel and aluminum 
alloy. 



I Cherry Lockbolts, 


Townsend Company, Cherry 
Rivet Division, P. O. Box 
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SCHEMATIC of Pbnt 8 air supply siious how Aliison has iiscil [xitts "piratccl” fToiii tlicii 
older engines to siip|iU the air for the developineiit of new engines- 


"licre to up to a couple of years. Once 
an engine wins a military design com- 
petition and receives a daclopmcnt 
contraet, the engine is taken from 
tlic advanced design section and ghen 
to the turbojet design group where it 
becomes a forinii! projcct. 

Project's Job 

The engine project's job is to use 
ail the facilities at it's command at 
Plant 3 to develop the basic design into 
.1 manufacturable item wliicli lives up 
to the |>erformance guarantees made 
by the adsaiiccd engine design group. 

By breaking down the functions of 
the engine into component parts the 
whole Plant 8 ran be phased into simul- 
taneous contribution to the overall 
development program. 


rlic development of a light weight, 
efficient compressor is perhaps the most 
typical portion of a turbojet engine 
program. At Allison, the hardware 
development of tlie coiiiprcssor miglit 
start with epoxy plastic wind tunnel 
models of blades being molded in tlic 
iicss' Plant 8 plastics tooling shop. Alli- 
son sass that tlic plastics shop can pro- 
duce test blades accurate to .003 in. of 
contour and then can oasitv use the 
the method to proiide duplicate blades 
for cascade tc.sting. 

Tlic first faciiits' used in the com- 
pressor development program would be 
the small 10 Ib./scc. cold flow wind 
tunnel in wliieb these plastic blade 
shapes np to 3 in. in height would 
be tested. After indisidiuil blade air- 
foils have been dcseloped, rows of 



TURBINE component facilih' is tvpical of test tigs which |>crfeet main |inrts of the eiigine 
in isolation. Aii coming in from left is directed at the turbine, (center) and exhausted 
upwards iu a diffusing section. Power deveIoi>cd by the test turbine is absorbed and 
recorded by the dvtiainoiiicter (right). 
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A hose line is considered adequale if H will with* 
' stond 100,000 cycles or opplicotions of this 
I pressure curve, ond in rhe coie of hose of Teflon, 

leitinq hoses using conventional two*wire braided 
reinforcemenl around the inner tube of Teflon, in 


both 302 and 304 stainless steel wire in sizes froi 


soon os o sufficient number of the Individual wires 

braid- This required new machinery and techniques, 
but wo now produce Ihe hose suecessfuliy. 

wires posted the 100,000 cycles ev 


retested rhe somples foiled, so you conT judge by 
one rest alone, 
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fsP»TlKiir WRAP ' 

; «dds Icutlwa strength 


Specify Aeroquip 677 Hose of TEFLON* and Reusable 
^^supertjem” Fittings fof 3000 psi. Systems 

GET AU THESE IMPORTANT ADVANTAGES: 



Hore Sfretigth tfiot lostc oncf forts/ The secret is in the hose construc- 
tion perfected by Aeroquip . . . inultiple spiral wrap reinforcarnant 
that resists Impulse fatigue and prolongs tire life of the hose line. 

Revsobfe tamper ffews** Finings that cut costs! Fittings are often 
the most expensive port of o hose line, well worth saving when 
engineering or production chonges coll for ffuid line alterations, 

ordinary bench tools. 

High per/onmonce. high temperotufe hose fines of Teflon especiolly 
designed for 3000 psi. aircraft systems by the leading producer of 
hose lines for aircraft opplicotions. Mail the coupon below for 
complete information. 
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seeing a hot one... on Hallamore captive TV 


Far too hot, and positively too ear-splitting, for close, on-the-spot observation 
by human beings., .when high thrust propulsion units are fired up for test, 
Hallamore closed-circuit television takes over the job. Throughout industry, 
similar Hallamore systems are finding application... wherever the requirement 
is for remote observation or for fast transmission of visual impressions. 
Hallamore Electronics designs, develops and manufactures missile ground 
support and in-flight instrumentation systems, magnetic products, electronic 
components and audio visual communications systems. Current activity 
includes contracts for the United States armed forces and prime contractors 
of the aircraft and ordnance industries. 


hai_i_amore: 


ELECTRONICS COMPANY 


a dhision of the SIEGLER CORPORATION 


blades nould be tested in cascade. 

Development grows progrcssivelv 
into tests of complete rotating stages. 
In this. Allison’s compressor and tur- 
bine airfoil facilih' would be used. A 
12,500 rpm., 5,500 hp. motor in a 
100 Ib./sec. airflow is used in tlie rotat- 
ing eompressor and turbine wind tnn- 
ncl. (Until such time as this facility is 
completed GM’s cascade wind tunnel at 
Detroit would be utilized.) 

The ultimate in compressor testing 
i‘. the component compressor laboratory 
111 which a complete compressor assem- 
bly is dri'Cn by hvo modified Allison 
J7I bumer-turbiuc combinations, with 
air for both tost and dtising turbines 
supplied by the plant air supply. 

J71 Turbines 

The two J71 turbines supply 36,000- 
-lO.OOO hp. to dti\c the compressor for 
.1 J89 or larger size engine. Tins inci- 
dentally indicates how nuicb of the 
output of a turbojet is "locked up" in 
rlie compressor-turbine assembly just 
to complete the operating cycle. 

For simulation of high speed flights, 
>40 lb. /see. airflow can be pumped 
from the plant supply and rammed info 
the test compressor. The inlet air can 
•dso be delivered at various tempera- 
tures and pressured Co simulate nearly 
tlic full range of altitude effects. By 
.adjusting temperatures and pressures to 
alter the ‘'corrected airflow” the 400 
Ib./sec. JS9 compressor was developed 
in those facilities. 

The turbine is likewise developed 
through individual blading, cascade, 
individual stages and up to complete 
full scale operating level. 

But instead of being driven by a 
shaft, it is driven b\ the plant air sup- 
ply and the resultant shaft output afv 
sorbed by a 25.000 hp. dynamometer. 
It should be noted that since cold air 
is running the turbine in this simula- 
tion, it will not produce enough horse- 
power to match that needed to drive 
the component eoinptcssor in its test. 
Combustor Test 

Unlike the compressor and turbine 
component test facilities, the Plant 8 
combustor facilities ate incapable of 
testing the full combustor of a large 
engine. Instead cither individual com- 
bustor ems in a eannular engine as the 
189 or pic-shaped slices of a full an- 
nular combustor, which would amount 
to A to i of the complete combustor, 

Tlic maximum conditions wliicli can 
be simulated at the combustor en- 
trance are 120 Ib./scc. airflow at 
l.OOOF and 285 psia. Tlic latter fig- 
ure would indicate that Allison con- 
templates compression ratios up to 
nearly 20;1. Fuel flows to the com- 
bustor are up to 8,000 lb. /hr. at up to 
600 psia. 
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T'iic test values vvliicli instruiucnta- 
tion measures in the sepanite facilities 
;irc automatically collected and wired 
into Central Data Recording’s bank of 
IBM digital computers which ate pro- 
grammed so that they rapidly collect 
the miTiad bits of information, put 
them in equations, automatically solve 
these equations, and ptesent the re- 
sults to the design engineers in as use- 
ful a form as possible. T'hc more di- 
rectly a test result can tell the engineer 
which wav to alter the design geometry 
for better performance, the better. 

The fuel systems laboratory is a 
53,000 sq. ft. facility (80% complete) 
which can safely test fuel controls for 


Mach 3.0 aircraft in 650F, 80,000 ft. 
environments. 

In the early sbgcs of an engine’s 
development, the servomechanisms ex- 
perts ill the engine fuel control design 
section use the Bcrkclcv- analog coin- 
jniters to rough out the characteristics 
for the individual components in the 
fuel control. 

Component Phasing 

Further along, flic actual compo- 
nents will be progressively substituted 
into the analog set up. First compo- 
nents. then the complete fuel svstem 
will be installed in the temperature 
and altitude tanks to see if the dy- 
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Precision Mechanical 
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general industries. New 
fully equipped experimental 
machine shop and 
engineering test and 
development laboratory for 
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SERVICE!" 


Over two decades of 
successful problem-solving 
experience in the fields of 
Flu^ Latches & Hinges; 
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new 

dimension 
in component 'bF^ 
packaging! 


Weston's Pneumatic Actuator Control Valve Package 
Combines Q Components in a Single 6.4 lb. Unit! 

While controlling the pneumatic actuator, this weight and space saving valve also 
provides for snubbing pressure at the opposite end of the stroke. It affords extremely fast 
operation (maximum at .04 seconds) and low leakage (10 cubic Inches per hour). 
The selector valve is non-interflow and detented to maintain position. If you have a weight and space 
problem, let Weston's team of specialized package engineers solve your specific application. 

lueslon 



HYDRAULICS LIMITED 


namic pcrfurinance dcten'otates. Plant 
8 fuels laboratory' lias simulation 
benches which take Anns up to liO 
gpni. and 1,500 psig. 

Complete Engine Test 

After pcriiaps two years nf ptdini- 
inary design and component work and. 
ov'Crlapping the latter, portions of the 
full scale component work, the first 
entire engine is huilt by the Plant S 
model shop. Though all design re- 
finements mas not yet be assimilated 
from the component tests, the first com- 
plete engine is brought along so that 
drafting-lc\cl designers and the model 
shop workmen may familiarize tliein- 
sch’cs with tlic mechanical and maiiu- 
factutins aspects of tlic engine. .Actu- 
ally without oscrlapping dciclopmcnt 
programs it would be impossible to 
squeeze all of the skills of Plant 8 into 
a fis’c year engine dci clopineiit program. 

Pirst the emphasis is on smooth me- 
clranical opetation. It is cseii likely 
that tlic engine uill be ptc-asscmbicd 
bald (witliout blading for compressor 
and turbine) and motored to cltcck 
clearances and lubrication. 

Plant 8 has a row of 8 static test cells 
to build operating experience with new 
engines. Ne« engines often take 2.000 
or more hours of static cell ninning 
before they arc dc-bugged sufficiently to 
pass the official USAP 50 hour flight 
qualification test. 

Plant 8's interchange of knowledge 


continues all through the clcvelopmuiit 
program. .As the static tc.st shows up 
defects (the engines arc continually torn 
down and cxiimiiied after the runs) 
troubleshooters arc alerted in the var- 
ious specialized branches of Plant S. 
For example if a combustion liner 
keeps dcicloping cracks after so many 
hours of ruiming, the comhiistioii dc- 
\-elopnient laboratory may drop some 
of its work and concentrate in a re- 
design which will permit the engine to 
pass the 50 hour tesf- 
Once the 50-hour test milestone lias 
liccn passed, tlic emphasis is switched 
from endurance to performance. The 
more subtle problems such as blade 
s ibrations, uneien temperature distribu- 
tions across the turbine nozzles, coin- 
pressnt surge on very rapid accelera- 
tions, floss' leakage past seals and a host 
of others arc spread osit oscr the 
lireadth of the departments. One by 
one these arc "licked." perhaps by go- 
ing back to component tests sshcre Hic 
problems can again be examined in iso- 


Flight Simulation 

Though .Allison has a flight test 
hangar at nearby Weir Cook NInnicipal 
.Airport, the chances are that unless the 
airframe for ssliieli the ness engine lias 
been scheduled is ready at USAP's F.d- 
ssards AP'B flight test center, tlicic ssill 
be no flying test bed capable of taking 
tlic new engine up to its full perform- 




Army Gets First Cessna YH-41 

First of an evaluation quantity of Cessiu YH.-41 Sisccma tuiii place helicopters leaves 
Wichita. Kans.. for Pdsvards APB. Calif., where it will be scot to L).S. Annv's Ft. Rucker. 
Ala., installation for trials kv the Aviation Board. T ransportation Supply and Maintenance 
Command and Aviation School. Powered by a 270 hp- Continental FS0526A, Sneema 
grosses 3.000 lb., has a useful load of 050 Ib.’Ctuise speed is over 100 mph., endurance is 


Air Force Infrared 
measuring program 
chooses 

Barnes instruments 





The majority of participati 
groups in the Air Force's crili 
pioneering study on infrared ra 


mg equipment. 

This equipment included Infn 
red Radiometers. OpiiTherm® Fa 
Infrared Cameras and low an 
high temperature Infrared Refei 


completely integrated radial 

menTs o" Oda kind.**'*'^"'^ 

The standard line of pro 
field and laboratory infrared eq: 
ment olTered by Barnes inctut 


• Infrared Radiation Measuring 
Equipment 

• Infrared Radiation Sources 

• Thermistor Infrared Detectors 

• Building Blocks for Infrared 
Systems 


Advances in radiation detection 

metil owe mucli to developments 
that originated with the Infrared 
Division at Barnes Engineering. 
Tliey are equipped and staffed to 
develop your infrared systems. 
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Westinghouse 
proves performance 
of new J54 Turbojet 


you CAN BE SURE ...IP IT^ 

Wfestin^house ' 


The J54 , . . designed by Westinghouse as an investment in the 
defense of America . . . has passed a major developmental milestone. 


Less than 30 months after design conception, the J54'W£-2 has: 

• performed successfully ... a 150-hour endurance test 

• performed successfully . . . flight tests to altitudes limited only by 

the service ceiling of the test bed 

• performed successfully . . . simulated flights, higher than any 

reached by operational turbojet air- 
craft, in an altitude chamber at the 
U. S. Naval Air Turbine Test Center 


This medium thrust class, lightweight, single-spool turbojet has 
been designed for economical manufacture and operation. Continu- 
ing studies of advanced J54 configurations give promise of further 
satisfactory performance in many applications. 


Successful performance in this Westinghouse-financed J54 program 
typifies Aviation Gas Turbine Division capability. For J54 applica- 
tion data in convenient TAPE form, or general information on 
Westinghouse capacity, call your Westinghouse Defense Products 
salesman or write: Westinghouse Electric Corporation, Aviation Gas 
Turbine Division, P.O. Box 288, Kansas City, Missouri. j.mms 



iincc. E\’cii if tlicrc wctt it has l)con 
fount! that it is far mote expeditious 
to simulate tlte liigh performance alti- 
tude conditions, if possible, on tlic 
ground. 

Allison had originally planned for 
both altitude and speed simulation test 
cells to be completed by 1959. However, 
because of the present lack of govem- 
iiient interest in large air breathing 
powcrplants. Allison has decided to slow- 
down on the work on its flight ram 
tell and to hold the altitude cell (which 
one source jxtgged at S15 million) in 
abeyance. 

Reody for Mach 3 

E\cn 50, since Plant 8 now has the 
necessary air supply, Allison could ha\-e 
both these facilities completed by the 
time any Macli 3.0 engiirc came along. 

The turbojet high speed flight simula- 
tion facilitv now 30% complete will 
ram 300 ib./scc. air into the engine 
through a choked nozzle to simulate 
Mach 2.0-3.0 speeds. 'ITic engine inlet 
pressures under these conditions will 
be between 10-50 psia. and the 
temperature will go up to 600F. 'Phrust 
measuring capacity is planned to be 

50.000 lb. with fuel flows 36,000 and 

100.000 Ib./hr, to the engine and 
afterburner respectively. Seven hnndrcd 
and sixty data channels will lead to 
Central Data Recording. 

Tlic altitude simulation facilities, by 
far the most ambitious feature of the 
original plan, excluding the air sup- 
plies. was to ha\e been of sufficient 
size to test a 295 lb. /see. airflow engine 



Suppressor Details 

Corrugated silencer nozzle developed fot 
the Rolls-Royce Avon 29 engines on the 

ings inside tailpipe. 'Iheii area is distributed 
to take the jilacc of the propelling nozzle at 
the end of the tailpipe. Cooling air from 
(he free stream is pumped through c.steniai 
holes by the ejector action of the exhaust 
(.AW S^t. 25, p. 52). Silencers were effec- 
tive in evaluation. 
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ENTER THIS CONTEST 
...90 CASH PRIZES! 


CONTEST RULES 



Why I prefer ALBAN ENElracing Paper... 


First prize 4 • $1500 


Second prize # $1000 

Third prize $ 500 


pius 87 prizes oi $25 each! 

In 25 words or less, tell us why you prefer K&E 
Albatiene® tracingr paper. Your reasons may win 
one of these 90 prizes (it’s K&E’s 90th anniversary ) . 
Here's a hint; Albanene is made from 100% rag 
stock for superlative tear strength. It is perma- 
nently transparentized with an inert resin. Drafts- 
men like it because of its easy drawing qualities . . . 
reproduction men for its high transparency and 
permanence. Everybody likes it because “what you 


pay for stays in the paper.” That’s why Albanene is 
the best seller among all tracing papers. 

Get contest aids from your K&E dealer: Infor- 
mation booklets, extra contest entry blanks, sam- 
ples of Albanene, too, if you need them. You can 
enter as often as you please. 

Or use a plain sheet of paper if someone’s already 
snipped the blank below. Give your name, address, 
and firm name, twenty-five words or less telling 
why you prefer Albanene tracing paper, and mail 
to K&E Albanene Contest, Box 160, New York 46, 
N. Y before midnight, November 30, 1957. 



KEUFFEI- & ESSER^CO. 



K&E Albanene Contest, Box 160, New York 46, N. Y« 

Here’s why I prefer Albanene Itacing Papers 


Name City Zone State. 

Street Firm Name 


S3 





up to 6b.OOO ft. at Mach 1-0, I hc fact 
that despite its impressive magnitude 
it could go no further except of course, 
on sinallcr engines vividly illustrates 
wh)' no private contractor can afford to 
duplicate the complete flight envelope 
simulating facilities supplied by NACA’s 
Unitary Plan Mach 2.0 to 5.5 propul- 
sion wind tunnel or the unsurpassed 
facilities of US.M'”s Arnold Knginccr- 
ing Development Center. Tullalioma, 

'ITicsc govcniment facilities would 
be used to complete the flight simula- 
tion at the end of the engine dcs’clop- 
iiicnt program (AW' Aug 6, 1956. p. 
202). 

Complete Run 

'Hie climax of flic grouitd pro- 
gram would be a nm of the complete 
inlet-cngiiic-cxhaust propulsion package 
in conjunction witli the airframe 
inamifacturer in Tullahoma’s gigantic 
16 ft. square test section supersonic 
propulsion windtunnel. In this test, the 
propulsion svstem could be flown up 
to full Mach' 3.0 and up to 100,000 ft. 
altitude with full simulation and even 
farther with partial simulation of flow 
conditions. In future engine contracts 
such tuns mav be used to verih' the 
contractors pcrfonnancc of his contrac- 
tual obligations, and possession of 
smaller in-plant simulation facilities arc 
important in helping the contractor 
prepare a high pcrfomianee propulsion 



Chinese Troops Use Helicopters 

vets. Poor coiiimimicatiniis In Chinn encourage air support. Iloiimls arc USSR-bnilt. 
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ATLAS ^fve/s/b/feers 



<<HUSH-HUSH” ASSEMBLIES FOR 


THE FALCON 


■^o HIDING place "upstairs" for enemy bombers 
’ with 'The Falcon on the hunt. This newest 
guided missile is being produced for the U. S. Air 
Force by Hughes Aircraft Company. 

Some of the "innards” of this bird of prey are 
ATLAS-Precisioneered and classified "confiden- 
tial," But there’s no secret as to how ATLAS can 
help you develop parts and assemblies from pilot 
stage to production efficiency for radar . , . sonar 
systems . . . computers . . . correctors ... all types 
of electro-mechanical devices. Just bring your 
designs to ATLAS- At your disposal on a job 
basis are our men, equipment, techniques: facili- 
ties available for prototype, pilot nm, and or 
volume production. 

When war or peace demands a product, call on 
ATLAS Precision Products Co. (Div. of Pruden- 
tial Industries), Philadelphia 24, Pa. 

Send for booklet, "Precisioneering Electro- 
mechanical Equipment." 
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AN INVITATION 
TO JOIN ORO 

Pioneer in 

Operations Research 


Operalions Research U a young 
science, earning recogniiion rapidly 
as a significant aid to decision-mak- 
ing. It employs the wrvices of 

mists, engineers, political scientists, 
psychologists, and others working 
on teams to synthesize all phases of 

At ORO, a civilian and non- 
governmental organization, you 
will become one of a team assigned 
to vital military problems in the 
area of tactics, strategy, logistics, 
weapons systems analysis and 
communications. 


No other Operations Reseutch 
organization has the broad expe- 
rience of ORO. Founded in 194S by 
Dr. Ellis A. Joiinson, pioneer of 
U. S. Opsearch, ORO's research 
findings have influenced decision- 
making on the highest military 
levels. 


Our 


laboratory 


ulpped with the U03-A Univac, 
!"Cadil1ac"ofcomputers, Encom- 
ing 1200 sq. ft,, it is leased at a 
of Sd0,000 per month, ORO’s 


those with initiative and imagina- 
tion to broaden their scientific 
capabilities. For example, : 


ORO starling salaries are com- 
petitive with those of industry and 
other private research organiza- 
tions. Promotions are based solely 
on merit, The "fringe" benefils 
oflered arc ahead of those given 
by many companies, 

The cultural and historical fea- 
tures which attract visitors to 
Washington, D. C. are but a short 
drive from the pleasant Chevy 
Chase suburb in which ORO is 
located. Attractive homes and 
apartments are within y^lking di^ 

price ranges. Schools are excellent. 


OPERATIONS RESEARCH 
OFFICES 


The Jahns Hopkins University 





Hiller Assembles VTOL Transport 

One of two 4,850 ehp. Allison YT40-A-H turboprop engines for Hiller X-18 VTOL 
tran.sport is sliown below before installatioo in modified Chase tmusport. A model of the 
US.\F-sponsored tilt-wing VTOL lias completed tethered flight tests. Photo above shows 
how completed X-18 will look. Transport will have fuU-span leading edge slats; wingtips 
are fitted with small wheels on long struts to stabilize X-18 during lauding and takeoff; 
contra-rotating propellers are fitted. let orifices at tail are to provide control during hover- 
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Simplify ordering and assure uniformly high quaiity of performance, with 
the advantage of Norden-Ketay’s nationwide field engineering service. The foiiowing 
6 pages describe moduiar units in Norden-Ketay’s famiiy of control components. 

You may use the coupon below to request literature on any units. 
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CONTROL COMPONENTS 



SIMPLIFY AUTOMATIC 
CONTROL SYSTEMS 
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DIOITAL COMPARATOR 


DIAGRAM OF BASIC AKALOG DIGITAL CONTROL SYSTEM 


JNITO 


New design permits true digital con- 
trol with conventional servo motors 
and amplifiers 


Notden-Ketay has packaged a new Digital Compa- 
rator that works with standard servo units to give 
servo systems the stability and reliability of digital 
control techniques. Used with N-K 13-bit and 19- 
bit analog-digital converters, the Digital Compara- 
tor simplifies circuitry and provides absolute refer- 
ence by eliininating pulse counting. 

In operation, a binary feedback signal indicating 
position of the controlled device is fed to the com- 
parator bv the ADC This signal is compared with 
a parailef binary signal encoded from tape, cards, 
computer, or other command source. Lack of coinci- 
dence between the programmed and actual positions 
produces an error-modulated AC output. This sig- 
nal indicates the magnitude and direction of the 
positional error and activates the servo motor to 
drive the device to coincidence. 


100% transistorized, printed circuit design elimi- 
nates tubes and relays, making possible a rugged 
ackage for severe environments, with great flexi- 
ility in range and configuration. By effectively 
bridging the gap between digital programming and 
analog control, the Digital Comparator opens up a 
wealth of possibilities for simplified solutions to 
difficult control problems. 

Send coupon on page 87. for Butleliii #4!8 con- 
taining data on Digital Comparators. Norden-Ketay 
Corporation, Western Division, 13210 Crenshaw 
Boulevard, Gardena, California. 


GENERAL SPECIFICATIONS 
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DIAGRAM OF BASIC ANALOG-DIGITAL CONTROL SYSTEM 
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Wide choice of Norden-Ketay ampli- 
fiers permits exact matching of units 
with servo motors 


Servo amplifiers are available to drive the complete 
line of Norden-Ketay servo motors, varying from 
size 8 (1.75 watts, control phase) to size 23 (IS 
watts, control phase) . High gain, low response time, 
and contact size are outstanding characteristics, re- 
sulting from the unique design features introduced 
by Norden-Ketay. 

The standard selection includes amplifieR of elec- 
tronic, magnetic, and transistor types. Transistorized 
resolver amplifiers, combined with N-K precision 
resolvers, can achieve overall system accuracy better 
than 0.07% from —35'’ to -|-U0‘=C. 


To broaden the system designer's field of opera- 
tion, modifications of standard units are available 
to provide satisfactory operation over a wide range 
of ambient temperatures ( — 55°C to -j-125°C), 
and under adverse environmental conditions. 
Where standard units do not meet your particular 
requirements, Norden-Ketay welcomes requests for 
the design of special amplifiers. 

For Bulletin #382 with full information on ampli- 
fiers, send coupon on page 87, Norden-Ketay 
Corporation, Precision Components Division, 
Commack, Long Island, N.Y. 
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Tachometers present the designer 
with a new range of possibilities 
for control systems 


Nordcn-Ketay offers tachometers designed for accu- 
rate computations and for use in velocity servo sys- 
tems and stabilizing systems. Units are pre-aged to 
insure lifetime stable operating characteristics. 
Norden-Ketay's integrating tachometers assure ex- 
tremely accurate computations over a wide range of 
ambient temperatures. 

The voltage output is pre-trimmed to ±0.2%, sav- 
ing the systems engineer considerable time and 
money when installing a tachometer into a new sys- 
tem or replacing tachometers. 

Linearity of ±0.12% of the vdtage output at 3600 
RPM from 0 to 4000 RPM. Temperature compen- 
sation holds output gradient to ±6.3% from — 55° 
to +a0°C. This compensation is done with a pas- 


sive network which increases reliability, eliminates 
radio noise and phase shift problems that occur with 
a thermostat-controlled heater unit. Extremely hi^ 
ratio of signal to in-phase fundamental null voltage 
of over 800 to 1. For extremely precise integration, 
a magnetic amplifier-controllea heater holds output 
gradient to ±0.02% over a temperature range of 
—55° to +80°C. ' 

For damping tachometer purposes Norden-Ketay 
has improved the basic Mark 12 and Mark I6 types 
by providing internal features that insure greater 
reliability, stability, and lower null voltages. 

Send coupon on page 87 for Bullelin #423 con- 
tabling data on wide selection of Tachometers. 
Norden-Ketay Corporation, Precision Components 
Division, Commaclc, Long Island, N.Y. 
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High torque-to-inertia ratios of 
Norden-Ketay servo motors give 
fast, precise response 


The ability to correct error rapidly and precisely 
in minute increments recommends Norden-Ketay 
servos for control systems where a combination of 
high torque and reliability are important. High ac- 
celeration, smooth performance at neac-slalt condi- 
tions, and operation at low control voltages assure 
fast, dynamic servo response. 

A complete range of sizes and types enables the de- 
signer to fill his requirements in size, characteristics, 
and special construction features with standard 
Norden-Ketay units. Diameters of .750" (size 8) 
to 2.250" (size 23) are available. Standard 400 
cycle motors have stall torques varying from 0.25 to 
7.0 inch-ounces, while 60 cycle units are rated from 
1.45 to 7.0 inch-ounces. 

Special design features in standard models provide 


a variety of shaft extensions and control voltages. 
Control phases can be driven directly from vacuum 
tube plates or from transistors. Units can be sup- 
plied with low input power requirements for the 
control phase, to control the performance of a rela- 
tively large motor. 

Norden-Ketay servos can bo combined with gear 
trains or tachometers to produce geared servomotors 
or geared servomotor-tachometer generators. 

The availability of these design variations in a com- 
plete size range of standard moton simplifies system 
design, reduces component costs, and speeds delivery. 
Send coupon on page 87 for Bulletin #385 con- 
taining data on Servo Motors. Norden-Ketay Corpo- 
ration, Precision Components Division, Commack, 
Long Island, N.Y. 
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Unique dual-brush logic increases 
system versatility and simplifies 
circuit design 


Encoding of brush selection logic on the binary disc 
in the Noiden-Ketay Analog Digital Converter 
(ADC) simplifies control systems by eliminating 
external circuitry otherwise required for unam- 
biguous readout. 

The simultaneous availability of both digit and 
complement allows two-directional operation with 
increasing count in both directions, simplifies sub- 
traction and error-checking circuitry, and permits 
direct push-pull drive of bi-stable output networks. 
The large digital capacity of the Converter provides 
sufficient digital increments to locate position and 
measure error with virtually any desired degree of 
precision up to one part in 524,288. This extreme 
precision is achieved without sacrifice of stability (as 
in the case of conventional analog systems) because 
of the positive on-off operation of the digital cir- 
cuits, which are not subject to drift or noise-induced 
ecrors, The position indication is unique for every 
point. No ecrors can occur due to lost pulses, supply 


voltage transients, or even a jiower failure during 
which time the encoder position is changed. 

PEBSOBMANCE FEATURES 



These ADC units meet military specifications. Cyclic 
binary encoders and other encoding devices for spe- 
cial applications can be ordered tor particular re- 
quirements. Send ceupo?! on page 87 for Bullelhi 
372B coHlainiag data on Horden-Ketaj Analog 
Digital Converters. Norden-Ketay Corporation, 
Instrument & Systems Division, Milford, Conn. 



92 


CONTROL COMPONENTS 



Precision gear trains maintain high 
accuracy of servo systems to exact 
performance requirements 


To maintain the high level of accuracy developed by 
Norden-Ketay components in control systems, the 
Florida Gear Division produces a full range of Gear 
Trains to precision tolerances. 

With skills and facilities capable of cutting, shaving, 
and grinding gears from } to 200 D.P., to meet the 
exacting requirements of military specifications, 
Norden-Ketay has the precise answer to every gear- 
ing problem. 

Extensive experience in gear engineering design for 
major military projects is an important asset of the 


Florida Gear Division in tailoring gear assemblies 
to the particular demands of high performance 
systems. 

Application engineers are on call to go over your 
gearing requirement with a view toward obtaining 
the desired results with the simplest and most effi- 
cient gear combination. 

Write to: Norden-Ketay Corporation, Florida Gear 
Division, Miami, Florida, or send coupon on page 
87 for Capabilities and Facilities Bulletin #432- 
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THE SPLIT-DIE FORGING SOLUTION 
FOR TURBOPROP TORSION 


This big Turboprop propeller hub 
for Curtiss-Wright wos turning up o 
storm in design circles. Specifico- 
lions called for 2680 lbs. of A.I.S.I. 
4355 modified aircraft quality steel 
to be forged ond heat treoted to 
high strength levels, oil of which 
is not unusuol except for one thing. 
The tremendous power tronsmitted 
through the neck section of the 
hub subjected this area to unusual 
stresses. Grain structure was a 
prime consideration. This presented 
a problem becouse conventionol 
forging methods could not produce 
the desired groin flow pattern. 

The Cameron split-die forging 
process solved the problem for 
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Curtiss-Wright. In 

through Camer- 
on's lorgest side- 

glowing billet 
was pierced from 
six different 
directions ond 

near finoi shape shown above. Grain 
structures were exactly right. As 
on odded benefit, for less machin- 
ing time was required to complete 
the hub. 

This hub is o striking example of 
Cameron’s ability to economicolly 
solve design problems through the 
use of o new forging concept. 


Shopes and sizes formerly consid- 
ered impossible to forge in closed 
dies hove become routine procedure 
with this revolutionary technique, if 
you hove a component problem that 
forces you to accept castings where 
forging quality is desired, or if eon- 
ventionol forging processes fail to 
give you the metallurgicol quolity 
or economy that you require, write, 
call or come by . . . 


IRON WORKS, Inc. 


SPECIAL PRODUCTS DEPARTMENT 




NEW AVIATION PRODUCTS 


Flight Line Test Set 

Set for flight line ciicckiiig of iiircraft 
pressure insttiiincnts and systems siittu- 
l.ites fno fspes of pressure probes and 
generates selected pitot and static jrres- 
sHtes for testing akimeters. Nfachinc- 
ters, airspeed indicators and true air- 
speed computers. 

Self-contained equipment sveighs 85 
lb. and can be operated by unskilled 
personnel. Range is from 100 to 1,000 
kt. and —1,000 ft, to 80,000 ft. Acent- 
aev is said to be ±1% airspace; ±1% 
or' ±35 ft. of altitude. 

Nordcn-Kctay Corp., Coinmercc Rd., 
Stamford, Conn. 

Missile Sequencer 

Motor-drir cn sequencer Switching dc- 
\ ice especially designed for missilebome 
operation, is designed for rocket motor 
ignition, flares, starting of equipment 
and sequencing of internal instrumen- 
tation calibration signals. Unit has been 
used extensivoh' in two sounding rocket 
programs, according to the mainifac- 

Svstem consists of a miniaturized 28 
V. d.c. constant speed motor attached 
to a planetary gear ho\ which rotates a 
wiper arm across equally spiced con- 
tacts located on a printed circuit. It 
will work during and after acceleration 
loads exceeding lOOG and at altitudes 
of more than 100,000 ft. Weight of 
complete unit is two pounds; it meas- 
ures three inches in diameter and Ls six 
inches long. Nfotor is 28 s'. d.c.. con- 
stant speed. 

Era Engineering, Inc., 1009 Montana 
Ave., Santa Monica, Calif. 

Motor for Mach 2 Operation 

.Air motor power actuating source 
that operates at temperatures exceeding 
1,0001' without conventional lubrica- 
tion or cooling is applicable to Mach 2 
aircraft and missiles, the maker reports. 

Cain-|)iston design is a irositivc-dis- 
placcmcnt fluid-dtis’cn posver des’ice 
using hot compressed air. A tspical 
model of three being pioduced stands 
three inches higli, is 13 in. long, weighs 
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Small Bomb Hoist Handles Big Loads 

New- Acio 17,\ portable electrical bomb hoist weighs 47 lb„ yet is cai>ablc of lifting stores 
neighing np to 2.500 lb. at the rate of 15 fpm., according to Douglas .Aircraft-El Segniido 
engineers, svho designed the iinit. Used in pairs, the hoists can lift 5,000-lb. loads. Acio 
17.A is designed to lift .stores up to 13 ft, within 1/32-in. accuracy. Normal operation le- 
icquires a single electrical cable connected to cither a deelmdge receptacle or portable power 
unit; if there is no power available, j hand crank will raise or lower a 2.500-lb. store. Doug- 
las technicians ate shown loading a large bomb onto a A4D Skyliawk's external wing mck. 


22 lb. and dex'clops 18.5 hp. Design 
flcxibilit) permits rlcsclopmcnt of from 
one to 500 hp. sizes, it is stated. 

Extremely hard, wcur-resistant alloys 
;nakc it po.ssihlc to operate « itliout need 
for lubrication. Cunent three models 
arc designated CM-710, CM-350 and 
CM-160, these dcreloping 18.5, 9.1 
.ind -f.2 hp, respectively at 200 psig. 
and 1,200 tpm. 

Mannfachircr: AiRescatch Manufac- 
turing division, I1ic Garrett Corp,, 
Phoenix, Atiz. 

Profiler for P6M 

Extra-liear-y-duty vertical profiler and 
milling inachinc has been delivered to 
the Nlartin Co. for turning out large 
detail [sarts for the P6M Se-.iMastcr 
four-jet fiving boat. Eiithcr alumimim 
or steel details can be autoniaticallv pro- 
filed or milled on the machine, wltich 
has an clcctro-hsdraulic thrcc-dinicn- 

Tablc is 4S-in. wide x 120-in. long 
with a 1 24-in. tras el. Tliroat depth is 
66 in, and transverse movement of cut- 
ter head is 60 in. Vertical trascl of 
spindle is 12 in. There arc 16 spindle 
speeds from 20 to 3,600 rpin. 

Motev Maeliinerv Co., 383 laifavettc 
St., N. Y. 


Equipment Shake Unit 

Utilizing electronically controlled hy 
elraulic power, nesv Hydrashakcr vibra- 
tion excitation svstem is stated to |)ro- 
\ idc more accurate simulation of operat- 
ing conditions imposed upon equipment 
slated for modem weapon systems use. 

Unit was initially dcsclopcd by 



Northrop .Aircraft, Inc., ,md liceiiscrl to 
cunent manufacturer. Nfoving-asscmhh 
portion of the equipment weighs 16 lb., 
yet it has a force capacity cffccHsch 
niucli greater than other tvpcs svith 
similar assemblies weighing up to 275 

Range of capabilities is illu.stratcd bs 
fsmical data: lOOG acceleration witfi 
2vlb. specimen weight. S5G with 100 
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Now in mass production... 

SANDERS Subminiature RATE GYRO 



To meet tlie growing demand for reliable control and stabiliza- 
tion elements, Sanders Associates is now mass-producing the 
Sanders sub-miniature rate gyroscope. 

Exacting applications in aircraft, missile and fire control have 
proved conclusively tlie complete reliability of this rate g>TO in a 
wide range of conditions and environments. Its features include: 

• Torsion bar suspension for fast response to nrinute 
signals 

* Resolution of 0.001% lull scale 

* Compensated for environmental conditions 

• Fluid cushioning to minimize vibrational shock 

• Rotary multi-pole differential pickoff for higher 
sensitivity and excellent resolution 

* Full scale ranges available up to 400” per second 
Sanders’ direct distribution offers the long experience of Sanders 

engineers. Their assistance can be invaluable in rer'iewing your 
gyro design and application problems. Whether your problem is 
on selection of a gyro or a complete gyro control package, our 
Application Engineers are available to sen’e you. 



WRnO E R s 
'ssaClRTES 


Wail Ceail FivW Offer: ISOS WSST CENTINStS 


Id. 1. I4ASHUA 10. NSW HAMPSHIIE 


a.. INGtEWOOD, CAUFORNIA 
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lb. and 17G with 1,000 lb. Frequency 
ranges up to 2,000 cps. depending upon 
specimen weight. Among features of 
unit mentioned by the manufacturer 
arc low maintenance because metal-to- 
metal contact is eliminated by having 
all moving parts in the liydraulic anipli. 
ficr supported hydrostatically. 

Mamifachirct: Wylc Manufacturing 
Cotp., 124 Maryland St., El Segundo. 
Calif. 

Cargo Sling Nets 

Metal cable cargo sling nets for heli. 
copter and general materials handling 
applications are of 2,500-lb. and 5,000- 
lb. capacity. Nets are box-type, using 
either stainless steel or galvanized air- 
craft cable. Units arc designed so 



they won’t tangle, arc compact for stor- 
age, weigh liaif as much us rope nets 
of compar.iblc size and capacity, will 
not pick up moisture and are easy to 
load because sides collapse around pe- 
riphery of net’s base. 

Eastern RotoreToft Corp., 400 Swamp 
Rd., Doylestown, Pa. 

Aircraft Test Stand 

Aircraft test stand line adaptable to 
Indrostutic and fimctionnl testing is 
available in stationary or portable 
models- Reciprijciting demand-type 
pumps deliver hydraulic fluid under pres- 
sure as required; pressure is maintained 
under full-flow or no-flow conditions 
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u iiilc |)ump is almost motionless. W’hcn 
high flow rate is needed, unit delivers 
voTumes required bv demand. 

Long, high-pressure holding char- 
iicfcnstics of the pump pcniiit accur.ilc 
checking and calibration of instruments 
involving low volume. 

Ledcen Manufacturing Co., 5350 N. 
Gilman Rd., F.l Monte, Calif. 

Portable D.C. Power Supply 

Portable regulated d.c. power supply 
units can be used for on-thc-linc or 
shop cheeking of aircnift eketroni; 
ct]uipniont. Model PR-IOO weighs 22* 
(b., PR-200 weighs 25i lb. Fonner 
provides d.c. output of 120-300 v., 



r-100 nij.; latter 120-300 v,; 0-200 ma. 
I'or line variations of 105-125 v, n.c.. 
regulation is 0.5%; load rcgulatinn from 
none to full lo-.id is 0-1%. 

Internal inipcd:mce is less tli.in four 
ohms; ripple and noise chanicteristics 

Nutron Manufacturing Co., Jnc., 67 
Monroe Avc., Staten Island 1, N. Y. 

High Strength Bolt Recess 

Multitork is a cold-hcadcd reccs.s for 
use in higli-strcngtb flush-head bolts. 
.\dvant;iges of the recessed bolts include 
greater torsion strength, up to 50% in- 
creased fatigue life and reduced break- 
age during installation and inainte- 
iiaiice. the maker reports. 

Multitork unit is simply two nnifonn- 
ly radiused slots separated by a vveb, a 
portion of the bolt head. Unit’s design 



Now in mass production . . • 

SANDERS SA-19 SERVO VALVE 


The Sanders SA-19 Servo Valve provides unparalleled effi- 
ciency and reliability for a wide variety of electro-hydraulic 
components and systems. Utilizing tlie Sanders internal force 
feedback principle, this two-stage electro-hydraulic amplifier 
develops large hydraulic output flows with relatively low input 
electrical power requirements. 



Excellent Resolution 
Feotures High Power Amplification 
include ^ Low Hysteresis 
Lew Threshold 
Low Input Power 
Wide Frequency Response 
High Stiffness of Control 
Built-in Filtration 


Operation: An input current, converted to a magnetic force 
in the First Stage Armature, moves the First Stage Baffle between 
two nozzles causing a pressure difl'erential across the ends of 
tlie Output Control Piston. The resulting motion of the Output 
Control Piston is fed back tlirougli the Transfer Pin and Feed- 
back Spring as a restoring force on the First Stage Armature, 
lliLis nulling the valve and porting oil to tlie load. The First. 
Stage Oil Supply is thoroughly filtered as shown. 

TYPICAL SPECIFICATIONS: 


Coil Resistance lohms/coil) 3000 
Differential Current =20 ma 
Flow (GFM @ 1000 psi across valve] 8 
System Pressure Ipsll 3000 


Amplitude Ratio within 3 db at 100 cp$ 
Riase Shift 30* at 100 cps 
Resolution (% of Full Signal] =0.2 
Hysteresis 1% of Full Signal) ±3.0 


JFizfc today for 

RnOE RS 
SSaCIRTES - 


., INGIEWOOO, CALIFORNtA 


AVIATION WEEK, October 7, 1957 




first 


Burroughs is first with the full 
vcv of a giant electronic 
half 

the cost ...the Daiatron SSO. 


Firet too, a medium-priced 
system with a full magnetic core 
memory, increasing productivity 
10 to 15 times over previous 
systems. Designed for both 
scientific computation and 
business data processing. 
Delivery of the Datatron 220 
will begin during the 2nd 
quarter of 1958. For a summarj' 
of its benefits, write to Dept. H, 
Pasadena, California: 


.simplifies ccniuvri of .skin smocitimia 
coinpoiinds. it can be headed in tnul 
steels, Vasco-jet and new "super’' allou. 
It is offered in bolt sizes of 1-in. thrnugli 
J-in. shank diameters. 

Brilcs Maniifachiring, F,l Segiindo, 
Calif. 

Turbine Wheel Balance 

Maclimc for balancing single-stage 
turbine wheels in rotation |ciictiites 
sufficient centrifugal force to locate the 
blades in their operational position; 
unbalance is then indicated on a meter 
ill grams, ounces or any other unit of 



correction. Angular position of unbal- 
ance is also shown in degrees on a scale 
inside the housing. Single Icrcl controls 
entire operation cvcle. 

American Ttebel division, Kurt Or- 
ban Co., Inc., 22 W. Putnam .A\e., 
Ccccnwicli, Conn. 

Machmeler-True Airspeed 

Machmeter and true airspeed iiuli- 
cafot Model 1003-0100 covers a 100- 
1,000-kt. speed range with accuracy of 
kt- is 51-in. in diameter, is 7i-in. 
long and weiglis six pounds. Mode! 
1022-0100 covers a Mach number 
range of .5 to 1.5, standard sensitivitv 





NEW, Pyrometer Indicator 


Null Balance, Potentiometer Type 



Ttxenmo Electric G>J«c 

SADDLE SROOK, NEW JERSEY 

tn Conaifa-THEEMO ELECTRIC (Canada) lid., Bromplan, Ont. 
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AMPHENOL TEFLON^ 


for RELIABILITY 

Amphenol’s high temperature Teflon Hook-Up Wire is made to MtL-W- 
16S78B-an exacting specUication that requires rigid manufacturing and 
testing procedures. In addition to these requirements, amphenol supple- 

reliable wire product available. 




that the insulation u always 


limum oj 40 microinches efi- 


in Inspection-AUPHENOL tests every foot oj finished Hook-Vp 
Wire jor reliable operation at voted and higher voltages. 


These extra steps are important to users. Concentric insulation provides 
clean wire stripping— no damage to the conductor wires. The full cover- 
age of silver plating assures faster, easier tinning— and reliable soldered 
oonnections. 100% inspection for dielectric strength is the most effective 
guarantee of reliable performance— the reliability you must have in Hook- 
Up Wire. 

Amphenol Industrial Distributors carry stocks of standard 
AMPHENOL components in order to provide immediate service 
to your rush requirements. 

AMPHENOL ELECTRONICS CORPORATION 
chtcaco SO, ittinols 

AMPHENOL CANADA LTD. toronto », Ontario 



for Math numbct output i> =.OOT. 
Sensitivity of ±.001 can be liad on spe- 
cial otdet. Standard units are designed 
to operate to 60,000 ft. 

Unit is part of a complete ait data 
S'Stem. Modular construction pcrmils 
mating with the MTB No, lOM-0100 
altitude and vertical velocity meter. 

M. Ten Bosch, Inc., fteasantYillc. 
N. Y. 



W'arning light for aircraft systems in- 
corporates three functions: flashing 

liglit. steady light and press-to-test. 
Flash rate is 100 counts/mm. ±10% 
over the voltage and temperature range. 
Operational range is from 14 s'- to >2 \ . 
d.c. and — 5TC to 71C- Unit meets 
MIL-K-8144. 

Weight is IJ 02 . It is J-in. diameter 
and requires three inches depth behind 
the panel. 

Jordan Electronics Co., 3025 h\‘. 
Mission Rd., Alhambra, Calif. 

New Vacuum Furnace 

New 50-to-300-lb. vacuum induction 
melting furnace, designated Type FIM- 
300, features wide flexibility for a vat- 
ietv of applications, the manofaeturcr 
reports. Unit lias an 8-ft.-long, 5-ft.- 
diameter chamber, a 2.900 liter/scc. 
diffusion-ejection pump, a 310<fin. 
mechanical pump, and control center. 
Mold well is flanged, can be built to any 
desired deptli and is easily exchanged 
with bolt-on accessories. Standard well 
accommodates molds 48 in. high. Mold 
table permits 42-in. molds. 

Charges to crucible ate liandled bi a 
solenoid-controlled feeder which can 
handle lump or fine dust material. 

Consoliilated Electrodynamics Coqi,. 
Bochestet Division, 1775 Mt, Read 
Blvd., Rochester 5. N. Y. 

Lox Quick Disconnect 

Quick disconnect couplings with and 
without self-sealing members in each 
coupling lialf for use in aircraft liquid 
oxvgcn systems are currently being test- 
ed by Air Crew Equipment L^boratoiy, 
Naval Air Experimental Station, Phila- 

Units are made of corrosion-resistant 
materials and incorporate Teflon or 



Why aircraft designers specify Formsprag Over- Running Clutches for ntaximum torque - minimum weight 


More and more, in modern aircraft manufacture, design 
engineers find ihcniseivcs facing this challenging di- 

One obvious answer; select smaller, lighter components 
capable of bettering bigger component's output. This is 
why 50 many designers are contacting Formsprag when 
they have power transmission applications. 

They have discovered these vital advantages built into 
each truly modern Formsprag clinch: more torque 
capacity with less weight providing greater payload than 


Perhaps you too have a project on which the perform- 
ance vs. size problem could be solved by Formsprag 
design engineers. Formsprag over-running clutches are 
w idely used .as component pans of gas turbine starters, 
alicrnaior drives, rudder and landing gear a 
hoists, and helicopter transmissions. For ei 
ginccring design assistance simply writ 
Formsprag Company. Ask. too, for the new 
paper titled "Design Considerations for High 
Speed Over-Running Clutches”. | 


u 


If’OR,3VnSF>R,-A.C3- 


r, 


23593 HOOVER ROAD, WARREN (DETROIT), MICHIGAN 
largesi exclusive manulaciurer of over-rmmine 
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Light Compass Rose 



personnel if necessary. Ground unit 
neighs only 10 lb. and is portable. 
Orientation to accuracy of 1/10 deg. is 
possible if required. 

Eastern Ait Navigation Service, 157 
\V, 54 St„ New York 19, N. Y. 



Emergency Strip Light 

Blue-white two-wav flasher light for 
iHiflining emergency landing strips has 
a visibilits- range of from two to five 
miles, according to the manufacturer. 
Operations cost is approximately a 
penny a da\-. During testing by an in- 
dependent laboratory, the unit prnr ided 
2,600 hr. of continuous operation on a 
Sl.l. 

Gen-A-Matic Corp., V 


computer time saved with 




ond select the 
as 24 channels 




lo be placed into the compi 
Records produced by I 
further processing, and rno) 
definition. 



invited to 


Century Electronics & Instruments, Inc. 

1333 No. Utica, Tulsa, Oklahoma 
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fOlMAU 



10A 


KAMAN AIRCRAFT CORPORATION 
Bloomflsld, Ccnneclicul 



As leaders in the development and production of rotary wing aircraft, 
Kaman offers a solid future to a few specially trained airframe engi- 
neers who can qualify for the positions listed below. A friendly 
company, located in colorful Connecticut, Kaman is young in years 
and ideas. You’ll find this combination the key to a pleasant, profitable 



AIRFRAME 
DESIGN ENGINEERS 

AIRFRAME 
STRUCTURAL 
STRESS ANALYSTS 




WEIGHTS 
CONTROL ENGINEERS 

AIRCRAFT 
ELECTRICAL ENGINEER 

AIRCRAFT 
EQUIPMENT ENGINEER 



If you qualify, rush your resumo fo: 
Wm. M. Tynon, Adminislfol/ve Engineer 
Kaman Aircraft Corporation 
71 Old Windsor Rood 
Bloomfield, Conn. 


/OiMAN 




For resistance to fuels, oils and 
solvents, specify Silastic IS 


Get latest data on Silastic. Mail coupon today 


Aircraft and automotive fuels, oils, and solvents won't 
deteriorate Silastic* LS-53, a new Dow Corning: fluoro- 
carbon silicone rubber. Silastic LS-53 has unusual resist- 
ance to other organic chemicals as well as silicone 
fluids. In physical properties, such as low compres- 
sion set and serviceability at —80 or 500 F, Silastic 
LS-53 resembles other silicone rubbers. Available from 
leading rubber companies. 



Typical Properties ot Silastic LS-53 

(cured 24 hour* at 300 F) 

• Tensile strength, psi 

• Elongation, % 

• Compression set, %, 22 brs @ 300 F 

• Brittle Point, °F 

• Solvent Resistance, % soelled 
ASTM No. 3 Oil, 21 days @ 300 F 
Jet Fuel JP4, 15 days @ 250 F 


3 

18 




If you consider ALL the properties of a silicone rubber, you’ll specify SILASTIC 


Dow Corning corporation 

MIDLAND. MICHIQAN 


Seminar to Emphasize 
Collision Prevention 

Sessions on iiimimih \\;iriiiiig and 
painting for niaxiinuni visibility, anti- 
collision lighting, altimeter error and 
lessons learned from analysis of mid-air 
collisions will receive the most atten- 
tion Ht the annual International .Mr 
Safety Seminar at Palo Alto, Calif., 
Nov.ll-15- 

Pancl meetings on huinni engineer- 
ing, design safety engineering and seat 
design percepts will also be included, 
as will vertical flight and intra-company 
communication with regard to sjJread- 
ing air safeti' doctrines. On the final 
dav. Dasid Little of American .Airlines 
will discuss progress in all-u’cather om 
cration; Capt. E. E. Roadlcy of British 
Overseas Airwavs Cotp., and .A. M. 
(lex) Johnson of Boeing will talk on 
future jet operation.s. including transi- 
tion training and pilot selection. 

Some 300 air safets experts from 
the U. S. and- abroad are expected to 
attend the seminar, whieh will com- 
prise closed sessions for the most part. 
I'light Safety Foundation, -168 Fourth 
.Avc.. New York, N. Y., is sponsoring 
the seminar. 

Atomic Isotope Tubes 
Measure in Millionths 

•Atomic isotope tubes providing 
highly accurate light sources for meas- 
uring to fractions of millionths of an 
inch are being tested by an industrial 
firm cooperating with the U. S. Bureau 
of Standards. Program seeks to des clop 
a practical dcsicc for laborators’ use 
to preside absolute measurement to a 
lentil of a millionth of an incli. 

Sheffield Corp., manufacturer of gag- 
ing and measurement instruments and 
systems, has received two Krypton 84 
atomic isotope tubes dcs eloped bv A\’cst 
Germany's bureau of standards (Pliysi- 
kalisclr-Tcchnischc Bundcsanstalt) for 
use in an interferometer. 

Temco Engineers Fill 
Science Teacher Gap 

Dallas— Tcnieo Aircraft Corp. is pro- 
siding engineers to teach phssics to 93 
students in four high seliools in the 
Dallas area in an effort to give students 
a better chance for scientific careers. 

Without company help, the schools 
would not be able to provide physics 
courses because of a lack of tcacliers. 

Company decided to pros’idc part- 
time instructors for the font schools so 
that students u-ith tlic talent and desire 
wouldn’t be barred from liiglrcr educa- 
tion and teclinical careers because of a 
lack of physics courses. 


the 
head 
of the 

fdxnily 



The Couch Type 4A relay 
heads a family of rugged re- 

slanri the extremes of shock, 
vibration, anti acceleration — 
all because of a unique pat- 
ented rotary armature design. 
The -lA design will answer 
your dry circuit switching 
problems too. Our Bulletin 
132 will tell you more. Write 

IMPOaiANT 

SPSCIFICATIONS 
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(AJttrihfrieiii) 

New Vickers OIL COOLED Motorpump 

For Continuous Duty Applications 



Installed weight approximately 25% less; 
also offers significant size reduction 


■d motor- both military and airline service have 
li Ib and been established by Vickers designed 


The 12 horsepower oil cooled 
pump shown above weighs 3Ui i 
is 20” long overall , , . motor diameter motorpumps. 
is less than 4”. This represents a sub- Overall Ifficiency 

stantial savmg m weight and size over motorpump efficiency (hy- 

thc conventional ajr cooled motoipump, ou^ut to electric current 

Also, there is a further saving w.A the j j, 75, (^le only be- 

elimination of di^ work m the airframe 

— -nally requir^, for air cooling __tlie efficiency of 92S. The more 

EBc'ient pump means the use of a smal- 
ir, lighter electric motor, _ minimum 


electric motor. The motorpump illus- 
trated is now in quantity production ft 

turbine powered transports. ‘Snsfcr'tVthe hy^aiilic 

The time-proven Vickers variable dis- and less current drain, 
placement piston tyro pump, \vhich is Heot Reiestion Control 
an integral part of this package de- -phe „il cTxilcd motor design offers 
livers up to 8 at 22o0 psi, reduces definite advantage in that heat dissipate 
^ o minute, maximum) ca 

3000 psi. These be conveyed readily to a remotely lo- 


binations (8 to 6 g 


angc) provide -n,;' 


- . t cowu lieui aiiin.. iiiia la uiic icaavn why 

TOustant horsepower tor a variety of optimum perfonnance for a given weight 
fiight operatmj^ requirement. It is de- jj „ore readily achieved in a 


signed for 2000-hour service. 


liquid cooled unit. 


A centrifugal boost pump is located High Altitude Operotioi 
between the pump and the 400 cycle, Motor operation is not 


horsepower load on the motor. This type 
of control is particularly advantageous 
for low force, nigh capacity (flow) and 
high force, low capacity applications 
wKile staying within the limits of rec- 
ommended electric motor load ratings. 
Packaged Unit 

The axial piston pump, centrifugal 
boost pump, reduction gear and electric 
motor are all integrated into an excep- 
tionally compact and high-performance 

K ickage. This concept also permits a 
gh degree of design flexibility to meet 
individual requirements. 

Sound Insuloted 

Because air ducts are not needed to 
dissipate motor heat, the oil cooled mo- 
torpump can be sealed in a compart- 
ment and effectively sound insulated. 
Additional Advantoges 

Low frictional starting torque char- 
acteristics of the 12 horsepower unit 
permit acceleration to maximum speed 
in less than 200 milliseconds. The elec- 
tric motor meets the military specifica- 
tions for explosion-proof operation. 


VICKERS INCORPORATED 


, f • . ^ v^/i-.aL.u.. ,.oL affected by nearest office listed below, 

electric motor; m addition to air density since it is not dependent 
supercharging the pump, it circulates „pon air cooling. Inclusion of centrifu- ■ 
oil through the double-walled motor ga] boost pump prevents piston pump 
casing. Cooling oil from the motor cavitation above 30,000 ft, even though 
jacket is discharged into one case drain reservoir is vented to atmosphere, 
port (A) . . . then out port (B) to a 
heat sink. At full pump flow, the impel- 
ler provides 2 gpm to the motor a ■' ■ 


Constant Power Control 

The constant horsepower control 
shown on the above unit is optional. 


shown on the above unit is optii 
The 12 horsepower unit described depending on the application. The 
above is typical of the Vickers motor trol maintains constant 3000 psi pres- 
and pump combinations now available sure as flow increases until the electric 
to the aircraft industry as "packaged motor is loaded to its maximum he 

power. Additional flow is then avail; , 

at reduced pressure to maintain the same 


Ditioit 32, Michigon \ Tariimie, Culifoniio 


• amnsttn, 

SNlllt 1 Wishing'. U3 8» Ai. S 
D.C. <24-7 W||R list • AMlrWi 
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RADIO WEB, hyperbolic navigation svsiem developed in France, mav also pioridc traffic control, collision avoidance and selective calling 
features. Svstcin has been prcscnted'by France at current fCAO iiiccting. 


French Radio Web Enters Navaid Race 


Bt James A. Fiisca 

Montreal, Canada— .Area coverage 

iiaiigation sistcin that not onlv tells 
the pilot where he is but can also dis- 
play to him positions of nearby aircraft 
and. additionallv , displav on the ground 
for air traffic controllers the positions 
of aircraft in their control area, has 
been presented here. 

Called Radio Web, system has been 
offered for consideration as a standard 
iiitcniational navigation aid by h'reneh 
delegation to sixth Communications 
Division meeting of the International 
Cis’il Aviation Organization. Stavid En- 
ginocrine, Inc., Plainfield, N, J.. li- 
censee for Radio Web in U. S. and 
Canada, is at present actively seeking 
U. S- military and civil support for the 


Test System 

Radio Web has been deselopcd by 
Col. Pierre Gaudillictc, director of the 
Socicte l■'^Jncaisc dc Telccoinmunica- 
tiims, under a contract between the 
French government and the firm R.idio 
•\. 1. R. An experimental net of four 
transmitters has been set up near Paris 
and a prototype airborne unit flight 
tested. Now being assembled ate a 
|romid traffic control installation, and 
proximity warning and cliart display 

Tile basic techniques of Radio W'cb 
can be used over a wide range of 
operating frequencies, from very-low 


ficqucncT (N'LF'l to ultra-high fre- 
quency (UIIK). Present cxperinicntal 
Radio W'eh in France operates in the 
medium frequency band, around 2,000 
kc. 

For medium- and long-range service, 
the frequenev probably will be in the 
90-110 kc. band, the s.ime used for 
Navarho and Loran-C (CyFac). 

Fifteen ground statioirs, operating in 
tlie 90-110 kc. band, could prov ide com- 
plete navigation coverage of the U. S. 
and provide an accuracy of onc-half 
mile, according to Stavid engineers. 
(Sec sketch, below.) 

Distance between stations in ibis 
arTangcmcnt is 600 mi. and the required 
power is estimated at 100 kvv. I'or 
transoceanic operation, a distance of 
2,000 mi. between stations along the 
route would give an estimated accuracy 
of 5 mi. 

Although no airborne equipment has 
been designed vet for coimnercial s-alcs, 
Stavid estimates that a manually oper- 
ated |)iivatc flyer-type leeciver, provid- 
ing only position-coordinate informa- 



FIFTEEN station coverage of U. S. by Bailin 
Web. 


lion, can he built for less than SI, 000 
and will weigh less than 10 lbs. For 
automatic airfinc-ty pc equipment vviiicb 
includes the additional features of the 
system, cost is estimated at about 
$5,000 and weight at about 60 lbs. 
Information Available 

Stavid engineers state that Radio 
Web is unique among presently |)ro- 
posed systems for air navigation in 
that it is the only system that is ca- 
pable of providing simultaneously the 
following types of information; 

• Navigation. The airborne equipment 
presents to the pilot a continous and 
unambiguous indication of aircraft po- 
sition. Depending upon size, cost and 
complexity of airBome equipment, air- 
plane position can be shown on ,i 
chart display such as the Dccca Flight 
Log, as bearing and distance to desti- 
nation; or in position coordinates on 
digital counters. Hie latter must be 
referred to a chart to obtain aircraft 
position. Radio Web enables pilot to 
fly anv selected route and is not ad- 
versely affected by increasing density 
of aircraft in the area. 

• Traffic Control. Svstcni provides a 
radar-like display for the ground traffic 
controller that shows him position of 
all aircraft in his control area cquip|)ed 
with a tnuis|7onder beacon, and permits 
him to eoininunicatc selectivelv with 
am one of the aircraft. 

• Collision Avoidance. .All nearby air- 
craft equipped with transponders can 
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Avco Manufacturing Corporation, 

420 texington Avenue, New York, N. Y. 


Reliable profoction is a must for 
Boeing’s giant B-52, opei'ational weapon 
of the Stiategic Air Command. A 
Crosley-mamifnctuied MD-9 file control 
system — with dual radar and multi-won|)on 
turret — provides deadly and almost eomi^ietely 
automatic piotection for the B-52. 

This newest "stingor” is one of a long list 
of modern bomber defense systems produced 
by Crosley. And, looking to the future, 
Cixisloy scientists aie constantly developing 
still finci' protection for tlie aircraft of tomorrow. 

THIS IS AVCO 

Avco today is a ilivorsifiecl organization wiiosc 
products inchulc aircraft power plants and 
stnicturea, electronics for defense and industry, 
and specialized home and farm cciuiiimcnt. 
Avco’s divisions and subsidiaries arc: 

Ciwley — eleetronics and niicraft structures 
. , . American Kitcliens . . . Lycoming — 
reciprocating engines and gas turbines . . . 

New Idea .and Ezee Flow — specialized farm 
equipment . . . Rcsoarcli and .Advanced 
Development . . . Ciusley Broadcasting 
t'orjjoration . . . MolTats, Ltd. — commercial 
gas and heating equi))ment. 
i’ci'cnlis/s interested in unusual opportunities 
for D<fi'flnce»ienf con groiB with Atco. 


today 


Avco’s Crosley 
builds the 
"trigger finger” 
for SAC 



bo shomi on a radar-hke diipliiy in 
tlic cockpit. Display shows pilot’s o«-n 
aircraft at the center and rclati\e posi- 
tion, direction imd speed of nearby air- 
craft. ILingc of the display is limited 
to area and altitude required for colli- 
lion avoidance. 

System Fundamentals 

Signals from any pair of Radio Web 
ground ttansmitters tend to cancel one 
.mother e\ervwhcre they mix except 
along one line where their signals are in 
phase and add together. 'I’his line of 
equal phase is called “isopliasc” and is 
,1 distinguisliing feature or Radio W'cl). 

This isopliasc line moves from one 
station to the otiicr at a relatively sb« 
speed, about once c\-ery second, then 
repeats the cycle. 

Heart of a Radio Web ground in- 
.stallafion is a group of four fraiismittcts, 
each located in the comer of a square 
or rectangle which sunounds the area 
to be covered. 

Each jjair of these four stations pro- 
duces a traseling isophase line. One 
moves east to west, another svest to east, 
a third north to south and a fourth 
south to north. 

Bv measuring the difference in arrival 
times between the two isophasc lines 
traveling in the cast-west direction, tlic 
airborne Radio Web receiver cstablislies 
aircraft position in this Coordinate- 
Similar lime-interval measurements in 
the north-south isophase arrival times 
make it possible to e.stablish airplane 
position in this coordinate. Hie two in 
combination establish airplane position. 

In aircraft equipped with transpond- 
ers, one of the four isophase lines auto- 
matically triggers the transponder as it 
jiasses the airplane. Tlic ground con- 
troller's Radio Web display, resembling 
a radar PPL is electronically controlled 
so tliat the aircraft’s transponder beacon 
signal produces a target blip at the air- 
craft's position. 

Controller Calls Aircraft 

Another feature of the projected 
ground control installation is a means 
For the controller to he able to call 
selectively any aircraft in his area. The 
confrolict would do this by positioning 
a pointer over the target blip on liis 
display of the aircraft to be called. This 
autoniatically initiates a calling signal 
so that it arriics at the aircraft at the 
same instant as the isophasc. The co- 
incidence of the selective calling signal 
and the isophasc automatically "opens" 
the aircraft's communication rtxeiver 
to accept the ground controller's mes- 
sage. Nlessage is not received by other 
aircraft in the area. 

Any station in the basic group of 
four can also seixc as one station of an 
adjoining group, simplifying the prob- 
lem of expanding the coieragc area. 
•Also, ground control centers for ad- 


joining areas can be located together in 
a common facility to reduce operating 

At the present time Stavid plans three 
different types of airborne equipment, 
varying in complexity from a simple, 
light unit for the private pilot that 
would provide navigation information 
only, to an airline version wliich would 
incorporate all features of the svstem. 
Stavid lias pointed out that this expan- 
sion is by modular units to reduce cost 
and increase system flexibility. {See 
.sketch above.) 

The basic unit consists of a four- 
channel receiver which drives a series of 
svnehronous detectors. These in turn 
provide the inputs to two simple timing 
devices which measure the time inter- 
vals between receipt of signals (the 
four isophases) in the four channels. 
The four channels arc requited because 


each ground station transmits on a 
different frequency. In this simplest 
unit, the pilot adjusts knobs to bring 
an indicator needle to a null position. 
The outputs of the two timers provide 
position infonnation in rectilinear co- 
ordinates. This information can, if de- 
sired, be fed to a simple computer 
wliicii determines distance and bearing 
to destination. 

Advonced Version 

111 a more complex version of flic 
equipment, the rectilinear coordinates 
arc presented automatically in digital 
form and the aircraft's past course and 
present position also appear on a chart 
display device. Tlic addition of tlic air- 
borne transponder beacon results in air- 
craft display at the ground traffic con- 
trol center. 

The airline version of the equipment 
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There’s a team in Tucson 
worth knowing about! 


Big Bob Schmidt and Shell, 
working together at Tucson, Arizona, 
Airport have increased aviation 
fuel sales fivefold since 19481 

Seems_ everything’s big at the Tucson 
Airport— Big Bob, big sales . . . and big 
plans that are underway to extend the 
12,000-foot runway to 15,000 feet, making 
it the longest in the world! 


“One of the things that attracted us to 
Shell,” says Bob, “was the company’s repu- 
tation for helping dealers grow. We knew 
there must be good reasons for it. We soon 
found out. Giving engineering and other 
specialized assistance to help dealers build 
for the future is one secret of Shell’s posi- 
tion as an aviation supplier. 

“For example, when we needed more bulk 
space, Shell engineers designed and super- 
vised the construction of storage facilities. 
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What’s more, Shell’s technical representa- 
tive is always here when we need him, 
making our job of keeping our customers 
satisfied a lot easier.” 

And at Tucson, customers are satisfied. 
Pilots know that a Tucson stopover means 
a lot more than sunny weather. Big Bob 
gets them in and out again— fast! He de- 
livers the kind of service they need for 
on-schedule take-offs every time. 

Responsibilities fall on Bob Schmidt when 
he’s away from the airport too. Bob is 
president of the National Foundation for 
Asthmatic Children, president of the Amer- 
ican Association of Airport Executives, a 
director of the Tucson Metropolitan YMC A, 
and chairman of the Y’s Southside Branch. 

Shell is constantly on the watch for men 
who can build careers to match that of 
Bob Schmidt. 



Corporate plane taxiea past control tower on way to 
and ten-story tower arc under construction. 




To engineers who want to straighten 



There are no “dead end” jobs at Douglas. As part of a crack engineering 
team, you’ll be encouraged to use your full talents. Important 
assignments will give you the opportunity for greater accomplishments 
and the kind of future you want for you and your family. 

Wherever you choose to locate— in California or across the nation — 
Douglas offers many career opportunities including . . . 

TOP ASSIONMENTS POR STRESS ANAL.VSTSI 

Aeronautical, Civil and Mechanical Engineers ^ 

work on structural strength assignments from design 
stages through static, dynamic and wind tunnel testing. 

For important career opportunities in your field, u’rite : 


DOUGLAS AIRCRAFT COMPANY. BOX 6SO-M 
SANTA MONICA. CALIFORNIA 



vvoiiUI include, in iiddition to the above 
features, the proximiK warning dis- 
play and a gating circuit unit to open 
the aircraft’s coininunicjtions receiver 
when signaled bv the ground con- 
troller. 

I ransponder beacons are all to be 
equipped with sealed and calibrated 
aneroid baronictcrs for transmission of 
altitude infonnation. With all bar- 
ometers calibrated to the same standard, 
re!ati\ c altitude between aircraft can be 
determined even though absolute alti- 
tude cannot (because of standard 
changes in barometric pressure). Alti- 
tude information would be transmitted 
cither by changing the pulse width of 
the transponder beacon's reply or as a 
slight shirt in beacon frequency. 

Pilot Steps 

A pilot entering a particular Radio 
Web coverage area or traffic control 
area would first tune each of the four 
cirannels of his receircr to one of the 
ground stations, then set the trans- 
ponder be-.icon to an assigned frequency. 
(See skctcli above.) 

The ground controller assigned to a 
particular altitude section will have set 
his receiver to display only those aircraft 
whose transponder beacon replies place 
them in his section. As mentioned, he 
can selectively call any aircraft on his 
display by inor ing a pointer to point to 
the target blip of the aircraft on his dis- 
play. 

In the future it will be possible to 


attach a coiirputer to integrate the 
position information of all aircraft in 
the area to obtain course information 
and to determine whether any aircraft 
are on collision courses, Sta\’id believes. 
Principles of Operation 

Eacli of tlie four transmitters of a 
basic Radio \Vcb network transmits on 
a different carrier frequency, modu- 
lated at different but verv closely 
spaced audio frequencies. 

If an observer standing on a baseline 
connecting two transmitters were able 
to physically see the isophase, it would 
appear to start at one transmitter, move 
along the baseline until it reaches the 
other, then repeat the cycle— always 
sweeping in the s.ime direction. The 
isophase moves from one transmitter to 
the other at a steady rate, called the 
scanning speed, that depends on the 
difference in modulation frequencies be- 
tween the two stations. The time in- 
ternal between passages of the isopliase 
is the scanning period. 

Ambiguity Guard 

The modulation frequencies are so 
chosen tliat there is only a single iso- 
phasc line at anj- instant between hvo 
adjoining stations, in order to prevent 
ambiguiri in the svsfcm. 

Tile signals transmitted from each 
station travel outward in a circular direc- 
tion. Therefore, the isophase does not 
extend to either side of the baseline as 
a straight line but as a curve (hvper- 
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Chop weight, get thinner sections 
with Aicoa high-strength castings 


Reduced weight and higher strength 
arc now casting realities. Thinner 
sections, lighter parts are now possi- 
ble. Castings can be stressed to new 
limits. Alcoa’s new high-strength pro- 
cess guarantees you high properties. 

Formerly, the properties of a cast- 
ing were based on separately cast test 
bars. In design and application, a 
casting factor had to be applied to 
reduce these properties. With Alcoa's 
new high-strength casting method, 
properties are based on bars cut right 
from the casting itself. No reducing 


necessary. And, best of all, the guar- 
anteed properties are in all the cast- 
ings in the run . . . consistent, guar- 
anteed, high properties in castings 
for aircraft structural parts. 

New carefully controlled foundry 
practice and improved alloys are the 
developments responsible. The alloys 
are A3S6 and C355. These are the 
same comporition and meet specifi- 
cations for familiar alloys 356 and 
355, with one difference: Impurities 
are controlled (o a new minimum. 
Iron content, for example, is held to 


0.2% in the improved alloys. Such 
seemingly minor changes make a 
whale of a difference. 

Equally careful control in all steps 
of the foundry process, plus several 
new Alcoa developments in aluminum 
foundry techniques, is also vital in 
making these high-strength castings. 

High-strength castings can be made 
in sand or plaster molds . . . some- 
times in permanent molds, Alcoa's 
standard guarantee of properties for 
alloy A356-T61 is 38,000 psi tensile, 
28,000 psi yield, and 5% elongation. 
Occasionally, because of complex 
shapes and designs, high strength can 
be furnished only in certain areas of 
the casting. But, by working closely 
with the designer, Alcoa can usually 
put the high strength right where 
it's needed. 

Your Alcoa sales engineer has the 
facts on this new process. Let him 
work with you in obtaining castings 
with high properties — properties that 
don't have to be reduced in appli- 
cation. Aluminum Company of 
America, 1800K Alcoa Building, 
Pittsburgh 19, Pennsylvania. 
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bola) which changes its forn in propor- 
tion to the distance the two signals have 
(ta\eletl. (See sketch above. 1 


Position Measuring 

The four stations of the basic Radio 
\\'cb system arc set up witli each traiis- 
iiiitter svnehronized with the one dia- 
goiialls opposite, so that the four iso- 
pliases ssveeping the enserage area arc 
synchronous- For example, an isophasc 
mo'ing from west to east would start 
and finish at the same time ns one 
inosing from cast to west- 

The airborne receiver determines the 
position of an aircraft by measuring the 
time intcAal between the arrisal of the 
Itso pairs of isophascs. I'or example; if 
all four isophases were received at the 
siinic time, the aircraft would be in the 
exact tenter of the cos’crage area, llic 
position lines obtained in tliis way form 
a fairly agular grid which can be over- 
printed on a map or used with a slightly 
distorted map. (Sec .sketch below.) 


Position Determining Method 


In the basic Raidio W'cb system de- 
scribed presioush. the isopbase moved 
stcndilv from one station to the other. 
l''or the position dcterniiiiing method 
used with the ground control dispiav 
unit, tile Riidio W'eb stations do not 
transmit continuoiisiv but instead trans- 
mit pulses. Oper.iHoii of Hie airborne 
eqnipment is not affected. 

W'lun the transmitters arc pulsed 



SQUARE traiisinittct jianctii. 
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FOR MILITARY APPLICATIONS 

Hunter healing systems are used for a wide variety ol military apDlica- 
tions. They are standard heating and winterization equipment for many 
types of mobile shelters, military engines, generator sets. etc. and are 
designed to conform to military multi-fuel requirements. 

U N T ^ ^ ^r 

HUNTER ENGINE HEATERS_ 

for starting internal combustion engines at sub- 


HUNTER SPX TORCHES 

for a wide range of applications at sub-zero temi 
aCures. An unpowered open flame burner capabli 
being lighted with a match and operated on conv 
tional fuels at temperatures down to 90° below zi 
Capacity range-from 15,000 to 200,000 BTU. 
for Folder F8-N15E “Hunter Oevelopment and Prodoction Ficilrties" 


hunter; 


ft? 
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3-miiiute check-out for jets 


Our system for testing guided missiles before launch- 
ing can be applied with equal practicality to check- 
ing the standby readiness of jets. 

With an adaptation of test equipment we have al- 
ready produced, one man will be able to check out a 
jet in three minutes. This application to jets is now 
only a matter of cooperative development. 

The system will be compact and mobile and will 
utilize the latest digital and analog control system 
techniques. Test sequence and acceptance limits will 


all be programmed in advance. An “umbilical” cord 
will be used for plug-in connection to an associated 
output jack on the aircraft. 

The system will automatically perform the tests, 
evaluate the responses, and — in three minutes — • 
either check out the plane for Sight, or call for re- 
placement equipment. 

We would welcome the opportunity to discuss ap- 
plication of these techniques to any similar testing 
problem. 


SC 


STROMBERC-CARLSON 


GO 


syiiclironousiy, the isophast mo\es in 
.small steps or jumps. By proper timing 
of the pulses, these steps of the isophase 
dll not overlap but are elose enough 
together to present lioles in the cover- 

Because the two signals that form the 
isophase meet first on the baseline 
within a verv small area which trasels 
anas' from the baseline S'ery rapidly 
as the signal wavefronts adsance, a 
scanning effect is obtained. When a 
beacon signal is rccehcd at the ground 
control unit, position of the aircraft is 
determined: first, by how many steps 
along the baseline the isopliasc has had 
time to take and. second, the distance 
along the cimc (liyperbola) that the 
sc.mning spot lias traveled in the re- 
maining time. Because the time be- 
tween steps of the isopliasc is longer 
than the scanning time of the spot, 
the two components can be added to 
give position. 

Position Indication 

'Hie Radio Web PPl at the ground 
control station is electronically scanned 
in synchronism with the stepping of 
the isopliasc and scanning of the spot 
so that the time of arrival of trans- 
ponder repK gives direct indication of 
give position- (Sec skctcli below.] 

One possible method of collision 
ai oidanec is to transmit the ground dis- 
play to one aircraft, informing it of the 
position and course of nearby aircraft. 
.\n altcmatiie is to use an airborne 
cockpit display, similar to that em- 
ployed on tfic ground, which is dirceth 
operated by transponder replies from 
ncatbi aircraft. 

The experimental Radio Web net- 
work of four stations has been set up 
by Col. Gaudillierc under a contract 
awarded by tlic French government. 
The transmitters arc located in the 
form of a square with sides about fiO 
mi. in length. 

The experimental stations have a 
rated power of 100 watts, operate in 
pairs on carrier frequencies between 
1.679 and 1.971 kc. Transmitter A 





PACmO SCIENTIFIC COMPANY 




specisl potentiometer windinis 


micro-scale precision 


Your special potent iomeicrwindingscan 
now be produced with consistent, preci- 
sion accuracy in produaion quaitlilie.\ ! 
Pacific Scientific's new plant facilities 
and specially designed microscopic 
winding equipment can now provide 
cxiremely close linearity tolerances on 
your special designs whether standard 
or sub-miniature, and in unusual con- 
figurations. Elements are wound to your 
own specifications on glass. Formvar- 
covered copper or aluminum mandrels, 
and X-Y recorder inspection assures 
uniformity of quality. 

Pacific's engineering department can 
also help solve your special problems 
. . . and complete environmental facili- 
ties are available to test to the most 
rigid military specifications. 

Call or write Pacific for engineering 
assistance on your special potenti- 
ometer problems — today I 

complete potentiometers 

Pacific also designs and builds complete 
potentiometers — both rotary and linear 
motion — to suit your requirements. 
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How to make the most 
of your engineering career 


go where 
engineers use new materials, 
new methods 

eartv experience in the use of revolutionary 
new materials, new alloys, new fuels. 


You could speed up your engineering 
progress by getting this kind of ground-lloor 
experience— at Boeing. You'll find the work 
intensely interesting, and you'll be gaining 
experience that will be increasingly 
valuable to you in the years to come. 


If you're looking to the future, get in touch 
with Boeing, where you'd enjoy many 
career advantages, including assignments in 
such years-ahead helds as jet-powered 
airliners, advanced guided missile weapon 
systems, supersonic flight and inertial 
and electronic guidance. 


Boeing has openings, now, for scientists, 
and for engineers of ALL categories. 


FA/VZ?' 


Make the most of your engineering career. 
Fill in ihe coupon and mail il — today ! 


Boeing, by the very nature of its pioneering 
work, is among the first companies in the 
world to work with the newest materials — 
with metals, for instance, able to withstand 
the sudden loads and extreme temperatures 
encountered in missile operations and 
supersonic flight. 
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THE LIFE OF A FIELD ENGINEER 



Bob Martin. aHughes Field Engineer assigned 
to on Air Force Base in California, is respon- 
sible for the maximum field perforniance of 
Hughes electronics armament and guided 
missile systems. 

Working with complete systems, he learns 
how each componentcon tributes to the work- 
ing total. He is given the opportunity to 
work with electronics systems right where 
they prove themselves ... in actual use. 


The background and experience gained by 
such actividcs provides Hughes Field Engi- 
neers with an over-all systems knowledge 
which is unsurpassed. This training assures 
them an unlimited future in the field of ad- 
vanced electronics. 


PHYSICIST interested in this stimulating 
and rewarding type of work, send a brief out- 
line of your experience to the address below. 


HUGHES 


RESEARCH s DEVELORMENT LABORATORIES SimUific Sli^ Relalieiit.Hugliei Aiiciefl Co., Ciili/er Clly,Ce!\limia 
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TALK ABOUT MINIATURIZATION! 


. . . Giannini has really hatched one this time. 




all the EXTRAS are standard 
with 



CYLINDERS 



OFF THE SHELF! 



0 space when you and dependability with a big plus 
outmoded tie rod in advanced features. Wide range 
e T-J Spacemaker! of styles, capacities , . . reduces 
oo! Fits right into man-hours and costs in all kinds 
)grams in countless of push-pull-lifi jobs. Off-shelf 
s top performance delivery in 64,000 combinations! 

NEWLITERATURE— Send today for new Catalog SM56 
' complete engineering details on Spacemaker line. 
; The Tomkins-johnson Co., Jackson. Mich. 
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new method solves DIFFICULT R-F NOISE problem 


Of course he’s relaxed ! 

Faced with a new version of the same old r-f 
interference vs. space-weight problem, he came upon 
a solution that sidestepped the usual time, trouble, 
and expense ... by calling on Sprague. 

The perfect solution was found almost immediately 
among the more than four thousand hlter designs 
already available from Sprague. 

Even if his problem had required the weeks of re- 
search — special measurements and tests — Sprague 
field consulting service — he would be no less at ease. 


With mass production facilities on both the East 
and West Coasts, deliveries are no problem either. 

If you, too, have an interference problem, pick up 
your phone and call your nearest Sprague Electric 
Field Engineering Laboratory. 

They are located at 12870 Panama Street, Los 
Angeles 66, California (TExas 0-7531 or EXmont 
8-2791); 224 Leo Street, Dayton 4, Ohio (ADams 
9188): 327 Marshall Street, North Adams, Massa- 
chusetts {MOhawk 3-5311). 


SPRQGUE 
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Maser Series Reprints 
Reprints of AviaUon Week’s exclusive 
their principles of uperatinn. advantages 

appeared iu August 19 and 26 issues. 
«ill be available shortly. Price is 2S 
cents per copy. Addre.ss requests to: 
Kdilor. Aviab'on Week, 350 West 42nd 
St., New York 36, N. Y. 


I lufford Coro., imdcr the corporate 
name of Siegler. Liittcr is expected to 
gross about 575 million this year, about 
one-third of it in military electronics 


• Air Products (Great Britain) Ltd., is 
name of new firm formed by Air Prod- 
ucts; Inc., of Allentown, Pa., and Bot- 
tcrley Co., London, Enshind, which will 
manuf.icture and install oxygen and cry- 
ogenic equipment for British Common- 
wealth and European markets. 

• Tele-Dynamics, Inc., telemetry pro- 
ducer, has opened new 100,000 sq. ft. 
cngineering-manuftictiiring facility at 
5000 Parkside Ave„ Philadelphia. 

• Clary Corp. has consolidated its for- 
mer Aircraft division and Automatic 
Controls division into single unit to be 
called Clary Dynamics, which will be 
lieaded by Paul J. Meeks as general 
inanagcr- 

• Kin Tel division of Coliu Electronics, 
Inc.. San Diego, manufacturer of instni- 
ments and controls, will open New 
York office with E. C. Titcoml). as 
manager. 

^ FILTER CENTER 

I \ 00000 j 

► Eacsimilc by Meteor Burst— First suc- 
cessful transmission of facsimile by nesv 
meteor burst technique (AW June 27, 
p. 96) reportedly has been achieved by 
Radio Coqsoration of America. Air 
k'orce-sponsored tests were conducted 
over 800-mi. patli between Havana. 111., 
.ind Riverhead, N, Y. 

► “Servo-Roebuck" Approach— To speed 
design and fabrication of breadboard 
serxo systems. Servomechanisms' Mech- 
atrol division will supplement own line 
of servo components with those of out- 
side manufacturers to provide single 
source and immediate off-the-shelf de- 
livery of more than 200 components 
most frcqucntlv needed. Company's 
"Sears Roebuck" approach includes 
catalog, complete witli application data. 
Line of components will include preci- 
sion amplifiers, potentiometers, niodn- 



AND DEFUELING 

Weight saving and simplificalion of fueling operations are achieved through 
use of FRI GA-2 Adapter. This Adapter eliminates need for additional fuel- 
ing points and associated plumbing by providing fast, efficient fueling and 
defueling through the aerial refueling probe on military aircraft. The GA-2 
Adapter fits on existing MA-2 fueling nozzles and gives positive check on 
the operational status of aerial refueling receiver system during ground fuel- 
ing thus eliminating need of separate check equipment. 

Designed and produced by Flight Refueling, Inc., these components are 
flight-proved for production installations. FRI components simplify assembly 
and increase system flexibility. 


Also Avollable; 



For specialized jiicl system components to your specifications, conwef 
Flight Refueling, Inc. Many produciioii items immediately available. 
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SPEED YOUR MISSILE PROGRAM WITH 


Titanium, Stainless Steel. 


FROM THE LEADING PRODUCER 


Tolerances as close as ± 0.003"can be achieved in the high-precision 
forgings produced at the Jet Division. These precise forgings can 
be made from titanium, stainless steel or high-strength alloys. For 
many applications, finish machining is eliminated, saving high labor 
costs and expensive scrap. 

Make the Jet Division a part of your missile production program. 
By letting us produce forged and machined parts and weldments, 
you avoid. the capital expense of your own facilities, eliminate the 
headaches of recruiting trained personnel, get your missile program 
under way faster. 

Our engineering and test facilities are also available to augment 
your missile plant. Wc can handle the complete job of producing 
missile air-frames, internal structures, and operating components. 



rring and production 
A soles engineer will 



and High-AHoy Forgings 

OF JET ENGINE PARTS 




metal 

in motion. 



S ^ ^ 



'IntToduction of the Boeing 707 jet airline transport will, i 
•ffect, make the world forty per cent smaller.” 


Here is a concept which pioneers the highest in design per- 
formance, a concept fitted lo the progress and comfort of modern 
transportation. 

Performance such as this requites — better than the best — in 
SCULPTURED COMPONENTS of high strength to weight ratio. 
The highly specialized technical personnel, engineering staff and 
produaion potential ace currently available in the A.T.M. facilities. 




ALUMINUM TAPER MILLING 

DIVISION OF ALTAMIL CORPORATION 


22S OREGON STREET WM. NORTHERN FIELD 

EU SEGUNDO. CAUPORNIA TULLAHOMA. TENNESSEE 



lators, power supplies, 60 and 400 cps. 
motors, synchros and precision btead- 
board elements such as gears, shaft.s and 
supports. For a copy of new ‘‘Sers o-Roe- 
hnek” catalog, NIDA 58, write Servo- 
mechanisms’ Mcchatrol disision, 625 
Main St.. W'cstbnry, L. I.. N. Y. 

► Digital Conipnter Who's Who— New 
439-page book which deseribes engi- 
neering and programming characteristics 
of 105 connncrcially available digihil 
computers, including data on applica- 
tions. cost, personnel needed to operate, 
power and space reqnircnicnts, is now 
available from Office of Technical Serv- 
ices, Dept, of Commerce. W'ashingtoii 
25, D. C. Book, identified PB 111996 
R, “A Second Sun’ey of Domestic Elcc- 
Ironic Digital Computing Systems." is 
priced at S7.00. 

► Now f-lcar This— Recent Army report 
on performance of airborne ationics 
equipment during desert and high-alti- 
tude tests indicates unexpectedly liigh 
rcliabilitv, Lt. Col. Charles A. hlerritt 
says; "I'Yankly, we expected marc 
trouble, particularly with the mote com- 
plex equipment." Merritt says Ann) 
"encountered no more difficult)' than 
encountered in normal day-to-da)- oper- 
ations in less rigorous environment." 

► Weight-Saving CRTs-Six new 12-in. 
cathode ra\ tiihes for radar indicator 
use. which employ electrostatic focus- 
ing, magnetic deflection, har e been an- 
nounced by S)l\ania. Compan)- esti- 
mates 2 lb. weight sas’ing by elimination 
of external focusing coil. Tubes, avail- 
.'iblc in three tvpes of phosphors, arc 
identified as tvpes 12ABP7, P7A, P14, 
P14A, P19and P19A. 

► High-Flying Avionics— Functional and 
environmental tests on inertial guid- 
ance components har-c been accom- 
plished at neat 90.000-ft. altitudes. 
Components, des-elopcd by North 
•American's Aufoncfics division, were 
carried aloft in four balloon flights con- 
ducted by General Mills. 

► Long-Hop Ttopo Scatter— 'I'ropo- 
splicnc scatter communications system 
which is expected to provide 600-mi. 
range for both voice and teletype chan- 
nels, rcpottcdl) the longest singlc-Iio|) 
tropo system ever built, will be con- 
structed by General Electric’s Techniwl 
Products Dept- for Air Force use in the 
Arctic. New UHF tropo scatter system 
will employ single sideband transmis- 
sion, 50.000 watt transmitters. Contract 
price is S5.1 million. 

► Missile Component Conlract-Com 
)>oncnts for arming and detonating sss- 
tem in the Nikc-llcrcnles svill he pro- 
duced by \\'. L. Maxson Corp. under 
$2,050,000 contract with U. S. Army 
Ordnance Cotp. 
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MECHANICAL FILTER 


This size II filter, used in conjunction 
with amplifiers shown, provndes an 





TRANSISTORIZED AMPLIFIERS 

This T3I03 amplifier provides a 40 v„ 
6 w. output. Meets the requirements 
ofMIL-E-S400. Dimensions \>si" x 
X V/i’ high, weight 4-7 oz- 
The above units are available as 
tions or as packaged sub-assernWes. 










Baroudeur 
Perforins at NATO 
Evaluation of 
Tactical Fighters 


Landing (opposite page) and ta):coff se- 
qncncc (this page) oC Sud Aviation 
Baroudeur uas taken at Bretignv, France, 
where NATO is evaluating five entries in 
conipctitian tor a l%htweight tactical 
strike fighter able to operate trout uupre* 
pared fields. Baroiidenr is equipped with 
skids— not conventional gear, Kctractahic 
hooks dig into ground, ate supplemented 
bt drag chute. 
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How magnetic tape converts blueprints to parts 

From numbers to metal without templates or models 




Photo Courtesy of Lockheed Aircraft Corporation 

This part was made with “production tooling" 
that cost less than conventional machining on a 
single sample. The "taoling" was a reel of mag- 
netic tape programmed from blueprints by com- 
puter and electronic director. In a kind of ma- 
chine-shop black magic, the part sprang into 
being on a Giddings and Lewis Numerically Con- 
trolW Milling Machine. Much larger parts are 
abo similarly made on this same mill. 


NOW AT WORK 
IN ACTUAL PRODUCTION 

This is not just a futuristic experiment. A com- 
mercial version has been delivered to a number of 
manufacturers. The first, at Lockheed Aircraft 
Corporation, produced 96 different complex parts 
in its second month of operation, Lockheed is 
using the tape-controlled mill to improve toler- 
ances, eliminate human error and cut machining 
costs — often by over 50? (821.32 versus $69.50 
per part on one item). It is used for corns, tem- 

S lates and other intricate tooling — abo for pro- 
uction parts on Lockheed’s supersonic F-104 
"Starfighter.” 

From initial experience at Lockheed, tape- 
controlled machining shows promise of reducing 
lead time from drawing board to production m 
parts by 60 to 70 percent. Since Ae "complete 
sets of tooling” are reels of tape, they can be 
stored as neatly as a row of books. Additional pro- 
duction runs can be made with a minimum of 

Earlier, at the Giddings and Lewis factory, 
tape-controlled milling was used to make one-of- 


a-kind cams and templates for 
tracer-controlled machines. Cost 
on a competitive bid basb was 
less than 50? of that for same 
work by conventional means. 
Ironically, this intricate tooling 
is what numerical control will 
eliminate wherever it supplants 
tracer-controlled machines. 


A SIMPLE WAY TO 
HANDLE A MILLION 
COMMANDS 

For the numerically controlled 
mill, magnetic tape provides 200 
commands per second, each de- 
fining exact tool positions in 
three linear coordinates (angu- 
lar coordinates too, on some). 
A minimum signal commands 
only 0.000125 inch of tool motion. One reel of 
tape programs up to liS hours of machine time. 

Tnese closely spaced commands are ideal for 
a self-correcting system of servo controls. Abo 
they eliminate need for expensive computing and 
interpolating equipment at the individual ma- 
chine. Centralized programming can make tapes 
for many machines and is not tied to the time- 
consuming repetitions of actual production. 

With its fourteen tracks, a one-inch magnetic 
tape has ample reserve for extra functions. Six are 
used for tool-position coordinates. The others con- 
trol start, stop, coolant, and even voice instruc- 
tions for impending tool change. Tracks can even 
be shared by several functions, allowing still fur- 
ther expansion. 


V/e will be glad to furnish more facts on mag- 
netic tape recording and its use in mnciiine tool 
control. Write Dept. lIU-8. 


ms 


Ampex 


GNETIC TAPE INSTRUMENTATION 
Stseet • Redwood City. California 



District offices serving oil areas of the United Slates and Canada; Foreign Pepresentatices in eounlries around the world. 
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Low-Hydrogen Electrodes 


eliminate costly rewelds on "difficult” steels 


Alloy steels can be welded right the first time 
when you use PtH Low-Hydrogen electrodes. That’s 
because the unmatched P&H electrode line is 
industry’s largest — enables you to select the 
electrode that matches the chemical and physical 
properties of a wide range of problem steels. 

This correct combination gives you better impact 
properties, faster deposition, and deeper penetration. 
Because these P&H electrodes prevent underbead 
cracking and porosity, you get high-quality x-ray 


welds with little or no preheat and at much lower 
cost than is possible with higher-alloy electrodes. 

To find out more about low-hydrogen electrodes, 
write to Dept. 324H, Harnischfeger Corporation, 
Milwaukee 46, Wisconsin, and ask for Bulletin R-26. 

HARNISCHFEGER 

WELDERS • ELECTRODES • POSITiONERS 
MILWAUKEE 4S, WISCONSIN 
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Advance your knowledge, talents and personal growth in the most 
modern engineering and research laboratories. Gain swift, sure technical 
progress. Enjoy cop responsibility, professional recognition including all 
AC-GM material benefits and advantages. 

If you have a BS degree either as an EE or ME and have three to ten years 
applicable electronic experience, we offer you a broad range of challenging 
opportunities in the fields of Avionics, Inertial Guidance, Computers 
(Analog-Digital), Jet Engine Fuel Controls, Automotive-Aeronautical Elec- 
tro-Mechanical Devices. Send resume *Mr. Cecil E. Sundeen, Supervisor of 
Technical Employment. 


ENGINEERS 




THE ELECTKU-MCS UlVISilUn 


General Motors Corporation 
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PNEUMATIC TUBE COMPANY 

KIRKLAND, WASHINGTON 


tested for today's 
ceiling, plus... 


machines and man fly higher and 
higher, materials like the thin-wall tubing 
made by Western Pneumatic Tube 
Company must be able to withstand 
greater extremes of vibration, 
temperature and pressure. 

Thin-wall metallic tubing, available in 
many types of metals, is made in 
diameters from *4" to 8", wall thicknesses, 
from .002" to .050", and is tested and 
approved for aircraft of today and 
tomorrow. A versatile product, Western 
Pneumatic Tube Company’s tubing 
may be fitted to any aircraft design 
problem. Send for booklet giving 
details of product. 



PROTOTYPE Wheel Mover (left) shows twin hydraulic pumps which power it, ring gear to transmit power to plane's wheels. Sketch at 
right shows how Wheel Mover would be attached to main gear wheel. Arm to strut takes out torque, yoke propels power vehicle, 


Plane’s Weight Gives Tow Unit Traction 


By George L. Christian 

New York— Last fall the concept of 
propelling heavy aircraft by hooking a 
torque converter on to the main wliecls 
and using the plane’s own weight to 
provide required traction was just an 
idea (.AW Oct, 22, 1956, p. 82). But 
the theory has materialized into operat- 
ing hardware. 

Equipment lias been designated 
"Wheel Mover” by its designer and 
builder. Consolidated Diesel Electric 
Corp. System consists of power vehicle 
rnd two wheel movers which attach to 
main landing gear wheels. Wheel 
mover will begin tests on Boeing's proto- 
type 707 at Seattle Oct. 21. 

Air l''orce has established a require- 
ment for this type of equipment rela- 
tive to very heavy aircraft. 

Equipment was demonstrated re- 
cently at Consolidated Diesel Electric’s 
Sfamford, Conn., plant where it drove 
a pair of B-92 wheels at speeds equiva- 
lent to a maximum of 5 mph. forward 

late the equivalent of 200,6(30 lb. inert 
weight. 

Tough Tow 

In recent studies. Con Diesel engi- 
neers concluded that "towing by con- 
ventional tug or tractor is not a good 
approach for aircraft grossing over 170,- 
000 lb. 

"For aircraft the size of a Boeing 707 
or Douglas DC-8, it has been computed 
that the drawbar pull to unstick the 
aircraft and afford satisfactorv ground 
movement has to be 20.000 to 30,000 
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RADAR THAT PUTS 
THE FINGER ON STORMS 


Man’s newest ally in his eternal battle with the ele- 
ments is Raytheon Storm Detector Radar. Already, 
military versions of this radar are providing invalu- 
able help in tracking destructive storms and in 
issuing timely advance warnings. Next year 39 new 
units are scheduled to keep watch around-the-clock 
for the U- S. Weather Bureau. 


Each radar pinpoints storms in a 300,000 square 
mile area, “sees” drizzle, snow, fog or probes deep 
into the heart of a rain-lashed hurricane 


Here is another example of 
how military and civilian 
electronics are teaming-up 
to help safeguard America. 



I3S 


RAYTHEON MANUFACTURING COMPANY, WALTHAM S4, MASS. 


lb. This does not tdkc into account 
the loss of traction due to wet or icy 
pavement. Moreover, cost of the con- 
ventional towing unit will be liigh be- 
cause it must weigh over 25,000 lb., 
and the cost of steel, rubber, cast iron 
and sheet metal in any article of this 
tvpc is more than SI a pound on to- 
day's market,” 

Consolidated Diesel's conclusion ap- 
pears to be borne out by Air Force ex- 
perience with tlic 350.000-lb.-plus 
B-52. A spokesman at a northern B-52 
base told Aviatiox \^'EEK that icy 
ramps posed tough tow problems for 
B-52s. 

Current Solutions 

Standard current towing unit is a 
-10,000 lb. Euclid tractor that costs ap- 
proximatelv S38.000, While the unit 
«’orks well in good weather, as soon as 
ice hits, base maintenance personnel 
arc forced to hook two, and sometimes 
three, in tandem to move the big 
bombers. Tliis is particularly true when 
the B-52s have to be mo\ed up a 2.7% 
grade on one tamp, 

Other schemes invok e deflating trac- 
tor tires and sanding runways for better 
traction. 

The same officer noted the trend in 
tractors. Last winter, rcprescntatiies 
from USAF’s Wright Air Development 
Center spent a month at his base test- 
ing a Le Tourncau tractor wcigliing 
some 55,000-60,000 lb. 

As he said, “Tire use of increasingly 
large masses to move an existing mass 
docs not seem to be the logical anssver.” 

He added that, in his opinion, the 
use of a torque converter which takes 
ad\-antage of the plane’s own weight to 
provide necessary traction seems to be 
the correct approacli to mming the big 
pljiics over icy runways or up grades. 
Wheel Mover Operation 

Here are details of Consolidated 
Diesel's ^VIleel Mover system coin- I 
ixincnts: I 

• System is made up of one 6,000 lb. 
mobile posver vehicle, called model 
fiOE (IID), and t«o- or possible foui- 
WMU-250 wheel mover units, 'and a 
leinotc control for the pilot. 

• Single 250 hp. engine, probably a 
I'ord V8 industrial powerpkint, nill 
suppiv power to propel the vehicle to 
the plane and the plane itself after the 
unit has been hooked up to the air- 
craft's wheels. 

Since the engine is also used to dro e 
a 90 kva. (or more) alternator to poncr 
the plane’s electrical svstem, cither 
svlrilc it is moving or sfationars' on tlic 
ramp, tlie engine niil be closely gov- 
erned to run at a constant rpm. as re- 
quired bv tlie alternator. 

Plane’s speed will be regulated by 
altering the flow of the variable dis- 


Taming Rocket Powerplants 

by Walter O. Borckerdt 

In charge of the Engineering Development Laboratory as 
well as the Valves and Controls Section at RMI, Mr, 

Borcherdt has over a decade of rocket experience. Before 
coming to RMI in 1951, he was senior project engineer on 
controls in the rocket department of Curlisa-Wrighl Corpo- 
ration. Mr. Borcherdt received his degree in mechanical 
engirwering from Stevens Institute of Technology in 1938. 


Reliability of a rocket powerplant is the direct result of the simul- 
taneously correct operation of all of its elements. Generally, this is assured 
by overcoming each element's own peculiar development problems. Among 
these elements is one type which has the interesting property of being 
composed of specific components, yet whose operational characteristics are 
significant only in the performance of the entire powerplant system. This 
element is the control system. 

Present powerplant controls requirements are based on these straight- 
forward, simple considerations: 

1. Prepare the powerplant fur firing 

2. Seqiieiiec bikI eoiilrnl ihc KVMem lo ruled lliriuit 

3. Vary lliru.-l rapidly and rufely ar required 

4. Shut down xniuolhly 

Step one may require the use of gas pressure regulators and relief 
valves to push the propellants safely from tankage to pumps. There must 
be switches and relays to indicate or control the valves which admit pro- 
pellants to the gas generators and combustion chambers, and time delay 
cutouts to insure against unsafe accumulation of propellants. 

In step two, ignition and combustion may be monitored to insure 
correct use of the high energy release rates. Turbines may be safely brought 
up to sp^ by throttling the propellants. Safety devices may be added to 
limit over-speed and avoid the danger of structural failure. 

In step three, a controller (it may be hydraulic, electric, pneumatic, 
or a combination) is used to vary thrust. Here multiple loop servo systems 
are sometimes used to insure that thrust change rates, turbine spieeds, 
vehicle acceleration or terminal velocity, and other parameters vary in a 
coordinated manner. 

Finally, in multiple stage powerplants or piloted vehicles, the rocket 
engine must be shut down safely and the system automatically purged 
of propellant accumulations. 

The successful imjilementotion of these four steps involves the applica- 
tion of many devices of unique characteristics whose individual selection 
is Ultimately tied to the following question: 

“What is tlie actual control system problem to be solved?” 

Once this question is clearly and consistently defined, a tight )rar- 
formance envelope results. Thus makes the few possible solutions fairly 
obvious. The final stage is to apply the knowledge of a team of control 
specialists and proceed through the usual component development stages- 
At RMI, this team of specialists in controls engineering is made up of 
highly qualified mechanical, electrical and chemical engineers. These pro- 
fessional men have wide ex|ierience in the creation of control units and 
systems for rocket powerplants as well as other types of propulsion systems. 
However, there is a continuing need for qualifi^ graduate engineers, abie 
to participate in working closely with otlier groups of specialists, integrat- 
ing the control system into the overall engine performance envelope. 

Tlie systems approach is of extreme importance to successful rocket 
powerplant control efforts. It is a standard approach of the RMI Controls 
Section. Sequence system design, switching circuit analysis, human engi- 
neering, feedback control methods, .statistical procedures, information 
theory and latest research data on fluid flow control are among the tech- 
niques used. They are applied along with practical design concepts which 
result in the development of simple but effective controls systems. 


If you desire one or more reprints of Mr. Borcherdt' s 
article, or would like to receive further information 
about employment at RMI, write lo our Informa- 
tion Services Coordinator. Reaction Afotors, Inc., 
Ford Road, Denville, New Jersey. 
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LAND-AIR ENGINE 


Low MAINTENANCE COSTS 

improved FLIGHT SAFETY with engine 
ignition and vibration analysis — 



74< INFLIGHT 136 


The Land-Air Engine Ana- 
lyzer is designed to compact 
and to afford every possible con- 
venience for the operator. All 
controls have been brought to- 
gether into a single compact 
package. This means that the 
operator never is required to 
take his eyes or hands off the 
instrument for a single instant 
during an actual analysis 
operation. 

The airborne model can be lo- 
cated on the flight deck of an 
aircraft while the ground porta- 
ble model can be used in nor- 
mally lighted laboratories, test 
cells, or on aprons. 


AIRBORNE ENGINE ANALYZER 

for use with high or low 
tension ignifion sysfems 





The Engine Analyzer provides 
rapid and accurate inspection 
of engine ignition and mechan- 
ical malfunctions during flight 
or in preliminary examination 
on the ground. This means 
longer life for engines and con- 
tributes to flight safety. 
Simplicity of design, com^ct- 
ness, lightweight, easy-mainte- 
nance, easy to install and rug- 
gedness are all features of this 
specially engineered analyzer 
that has a minimum of parts 
producing a maximum of 
efficiency. 


Genero/ Specificoftorjs: 


The INFLTGHT 138 incorporate 
vibration selector switch intc 
switching module. This reduce! 
number of individual units anc 
bling required for a complete ays 

on the face of a cathode ray lu 


EiT..'sas.,“ 


7446 WHSON AVENU6 » « UWderiiill 7-7S50 « ■ CHICACO 31, ILIINOIS 


placement liydraulic pumps driven by 
the engine. Similarly, the speed of the 
vehicle when being drit'cn to and from 
tlie pdane. will be regulated througli .i 
tariiible displacement pump driving tlic 
unit tlirougli an automotive-type dif- 
ferential. 

Consolidated Diesel anticipates nu 
problem in supplting movement and 
electrical power simultaneously. Brcal;- 
away power requirements tnav prescnl 
a problem whicll could require pro- 
gramming to solve. 

Tlie power vcliicle will be of low sil- 
houette to minimize danger of collid- 
ing witii the plane. 

Pneumatic power for starting tlie 
plane’s jet engines can be supplied by 
a pneumatic power pod mounted on 
the vcliicle witliout an\’ structural mod- 
ification. Pneumatic power source caii 
be a gas turbine compressor, cnginc- 
drisen higli speed blower or air bottle 
with an air heating attaclimcnt- 

Plane’s air conditioning sxsteni can 
also be powered by tlic gas turbine com- 
pressor, 

Operation Sequ'ence 

Assuming an aircraft arrival, here is 
liois the wheel mover svstcni would be 
put into operation. 

.^s sooii as the plane lias taxiied off 
the aetii C runway to a holding area far 
enough away to present traffic jains, 
the power vehicle is drisen up. \\Tiilc 
the pilot is going tlirmigli liis engine 
shut-down procedures, two men attach 
tiic power catt to the plane and hook 
the wheel nios’crs to the plane’s wheels 
in one minute. 

Cuircnt idea is to attacli the power 
seliicic to tile plane’s riglit main gear 
by inserting a long metal am through 
existing tow- lugs. Vehicle would be in 
front of the wheels. Riglit side ivas 
chosen to keep tlie \ehicle away from 
passenger loading facilities which have 
been standardized on the left side of 
most new planes- 

\\licel moi-ets are attached to four 
t'f the plane’s eight main wheels. On 
the 707. plan is to attach units to the 
four inboard wheels, two front and 
Iw-o rear. In tliis manner eacli pair o.f 
front and tear wheel inoscrs can be 
mcdianicalh’ connected so that eac)i 
acts as the otlier's torque reactor. 

On the DC-8, tlie tear wheels of the 
bogies will be free to caster, or trail, 
tiirougii an arc of approxiniatclv 40 
deg., making tlic fore-and-aft wheel 
mover arrangement impractical. CDEC 
sai s there arc many ways to get around 
tliis problem. One suggested solution 
would lie to put the wheel moiers on 
tlic plane’s four front wiiccis. Then 
torque reactor linkages could bo fitted 
into the iiubs of the tear wlieel axles. 

Power from the wired movers is 
transmitted to the plane's wheels 
througli a spur gear in tlic wheel mover 
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SOMETHING NEW 
IN THE SKY!)' 


PRESEHTIHC THE HARDMAN 





Here's an eiiiiivly new chair concept to meet current 
need for ultra high density scaling. Its clean sculptured 
lines impart a feeling of spaciousness, yet design 
simplicity permits substantial savings in weight, space. 


and case of maintenance without sacrificing passenger 
comfort. The Slarest reflects Hardman’s years of 
design-manufacture experience. It sets new high 
density passenger comfort standards for any airliner. 


HARDMAN TOOL A ENGINEERING COMPANY 
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Realism in the movies 

Vi’licn a movie script calls for pilots and planes to re- 
enact daredevil of llie early 19Ws. llie producers 

often call on Joe I’feifer. Hazardous (lying of outdated 
aircraft is Iiread-and luitter work for liim. Operating out 
of tlie Santa Susana Airport, in California, lie and his 
Reel of 19d0 vintage airplanes have appeared in manv 
motion pictures Iiased on eariv-linie flving adventures. 
‘^Hollywootl makes two strong demands when shooting 
a llighi scene." reports Mr. Pfeifer. "One is full power 
for realism and the other is minimum maintenance prob- 
lems to eliminate production holdups, I get both with 


with daredevil flying 

Standard aviation products. Chevron Aviation Gasoline 
burns clean, never fouls llie plugs and gives me llie extra 
power I need (or movie sliml Hying. 

‘ UPM .Aviation Oil keeps llie aircraft in top condition 
and holds engine wear to a minimum, liiiigs ami valves 
slay clean as new. I've had no engine trouble using KPM 
. . . and in my kind of Hying lliul's saying a lot.*’ 

Mr. Pfeifer's fleet of 27->ear old |ilanes. the largest such 
group of aircraft still Hying, includes a restored and 
modified I’feifer fiee! biplane, Phillips Skylark, Davis 
DW I- and a I'aircliild 22. 



TIP OF THE MONTH 

Avoid Hying immediately 
below* or above a cloud 
formation. Neither is a good 
place to he should another 
airplane suddenly pojioiit 
of the overcast. 





*v 


*v 


☆ 


☆ 


☆ 


*5^ 


☆ 


☆ 


•V 

*v 


*v 


☆ 
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'BenJij^^acifle 

Pacific Division of Bendix Aviation Corporation has two decades of 
knowhow under its belt. During the first year of its existence Bendix-Pacific 
was proud to supply Its equipment to three aircraft companies. Now, In 
1957, Bendix-Pacific hydraulic, electronic or electro-mechanical com- 
ponents and systems are specified by all major U. S. aircraft companies 
and are in service on every modern airliner, on all different types of 
military planes and on the large majority of missiles and pilotless aircraft. 
Bendix-Pacific has earned this leadership through twenty years of pro- 
gressing achievements. Its latest developments in advanced systems 
are proof of the diversity and flexibility of Bendix-Pacific engineering. 
The results can be measured in greater performance for you. 




■jJr 


☆ 




*V 


•V 

V 


BENDIX PACIFIC DIVISION 

Bendix Aviation Corporation North Hollywood, California 

>0 VSAfIS l« VSAftS VEARS 

In airborne hydraulics In airborne eleclro-medianics in alibeme electronics ^ 

*^V^ •» YEAR* 10 YEARS v. 

I ^ . in Sonar in missile guidance ^ ■ 




☆ 


*V 
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Russians Flew Tu-104A to U.S. 

Aircraft which fic« Russian delcgaK-s to U. N. was an Acrofli.t Tu-104A. newest confignra- 

carlicr model and old fashioned damask interioi has given wav to more modem decot 
(above). New interior scats 70 instead of 50 passengers (AW Ang. 12. p. -U). l•IDnt and 
side exterior views of the Soviet airplane were (aken at .Maguire APB, N. |.. where It landed. 


sort' ovcrliaul activities by the end of 
September. The instrument ovcrliaul 
sliii|) will begin operation appro-vi- 
matcly a month later. 

Prices of Lima Electric Motor Co.’s 
products will not go np in spite of ris- 
ing costs of taw materials and increasing 
wages paid employes. Company re- 
cently so advised 7,000 present and 
prospective customers, adding that the 
situation would be reviewed from time 
to time and, if any change were con- 
templated, ample notice would be given. 
Immediate reaction was an increase in 
orders for the company's electric mo- 
tors. Lima Electric. Lima. O.. is a 
subsidiary of Consolid.ited Diesel Elec- 
tric Corp., Stamford, Conn. 

A S4i-million order for gas turbine- 
powered airborne generator sets and 
spates lias been awarded Solar Aircraft 
Co. by Air I'Dtcc’s .Air Materiel Com- 
imnitl. Sets, which will be installed in 
Boeing KC-97 Sttatotankers, will act 
as independent d-C. power sources for 
the flying tankers for multiple uses 
such ,is: supplying electrical power when 
the plane is on the ground before en- 
gines arc started; supplying current for 
aircraft's engine heaters under Arctic 
conditions; sujiplying d.c. power in 
flight in case of engine-driven gener.itor 
failure. Strategic Air Command now 
has seven air refueling squadrons 
equipped with the units. Other planes 
using the airborne generators include 
Douglas C-12-1A, Lockheed C-121C and 
Convair C-I31B. Generator set is pow- 
ered by a Solar-designed and built NIars 
gas turbine which weighs less than 100 
Ib. and is smaller than a 2-ft. cube. 

Canadair's CL-28 long-range recon- 
naissance plane uses a specially designed 
rcfticl-defnci unit to speed fueling and 
dcfueling opetations. Eucling can be 
accomplished at a 500 gpm. rate, dc- 
fueling at 125 gpm. With a capacity 
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Royal Swedish Navy 
Orders Vertol 44’s 


A Bpecial committee of the Swedish Navy made a year-long study 
of helioopters euitable for anti-aubmarine warfare as well as 
utility transportation. In the United Statea they consulted with 
headquarters personnel of the three armed services, visited heli- 
copter manufacturers and toured military operating units. 



In commercial or military use the Vertol 44 offers these features: 


• Highest useful load, largest seating capacity 


• Ijowest seat mile cost 




\ / 


• Instrument flight capability 

For detailed information write: Customer Relations Manager 

(2otpota.tian 

MORTON. PENNSYLVANIA 
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* me eetirely ieeel.t.d A-MP 
mrmlnal lor large »iro o"*® 


;„K-XT.K=K=;— ■ 

resistance to ester-based oils. 


j • A In cecuie maximum structural 
, Helical tongue design to sec 
utility at minimum weight penalty. 


. Cod ino.la«o« Iror f'J TdlZi'r'"’ 

. Color-coding 
selection for applicable wire sizes. 


S,ep-Lok Crimp to guarantee continued proper 

podlion of 1nso.o,lonwl«.,.cp.=> to 


Tu A WP Amoli-NYL Terminal is instoUed with 
The A-MP A p maximum 

the proven Confined _^ormance. Confining the 

union of conductor and terminal. 

Addi.ionolinlorn.o«onoo.o»obl.on.ogo.il- 

amp incorporated 

OENeRA«- OFFicesi Harrisburg. 

,204 Elsoolrowor Boulevard, Herr, so 




of something like 20,000 U. S. gallons 
of fuel, tiic CL-28 can be fueled by tlie 
mobile carl in about 18 min. Unit 
was designed by Canadair in conjunc- 
tion nitli tbc W. R. Dand Petroleum 
Equipment and Gomian-Rupp Pump 
Companies. 

New plastic air scoop co\cr for FJ-4 
I’ur>' Navy figlrters is being produced 
by Westerville, O., Industries. Cover 
is made by lacuum-forming process 
M'liicli sliapes cover and handle in a 
single operation- Unit is made from 



“Seilon," a poivvinyl chloride deiel- 
oped bv Sciberling Rubber Co. Sciher- 
ling says new covers are more durable 
and less costlv than prcviously-uscd 
wood or plastic coiets- Ne«' units also 
liavc good resistance to temperature 
extremes. Covers arc used at Nortli 
American Aviation's Columbus. O., 

WHAT'S NEW 


Reports Available: 

The following reports were spon- 
sored by tile oSce of Tcchnicai Serv- 
ices. United States Department of Com- 
merce. Washington 2S. D. C. 

Minutes of Physical Metallurgy Sym- 
posium— bv Ordnance Corps. U. S. 
Army: 52.00; 72pp.; (PB I?1105). 

Pennancnt-Magiict Gcnccators, Part 1 
-Theory— by D. S. Toffolo and D. J. 
Ilanrahan, Naval Research Laboratorv, 
March 1957; S.50; 18pp.; (PB 121862). 

Hcmianent-Magnct Generators, Part 2— 
Design Consideiation-bv D. S. Toffolo 
and D- I. Hanrahan, S'aial Rcscarclt 
I-aboratorv, Mav 1957: 5.75; 27pp.; 
(PB121946). 
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THREE-AXIS 


!?aia©s!i“ gasaiiLai'®® 



TRANSDUCERS 

!;| for 

|l ABSOLUTE, DIFFERENTIAL 
or GAGE PRESSURES 

;■ Outputs linear with pressure, 
[I pressure altitude 

i{ and air speed. 


j| For Recording, Control ond 
Indicating in Industry. 



AIRCRAFT GEAR 
CASE ACCESSORIES 
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PRESSURIZINfi 


scarca aaa acvciopDicm creaiea cusioimzea 

pmaurisation units that keep the performance 
of avionic systems unaffected by altitude and 
ambient conditions. Custom units that meet mil' 
ilary speci/tcations help to solve your problems 
Mhen recommending electronic components. 
When you have a challenging problem to pre* 
vent pressure, or heat, or moisture, or dust 
from affecting electronic performance, come to 
Eastern for complete and creative engineering 
help. 



EASTERN PRESSURIZATION UNITS 

A variety of capacities accommodates a broad 
range of requirements and meets appropriate 
government standards. Typical units operate 
from zero to over 70,000 feet at temperatures 
from — 65°F to +160°F. Delivery: 0-3600 cu. 
in./min. free delivery. Discharge Pressure: 0-60 
p.s.i. Standard sub-assemblies and components 
normally are used to create a custom-made de- 
sign to fit your exact needs. Units may consist 
of an air pump and motor assembly, pressure 
switch, check valve, lank valve, terminal con- 
nectors, and dehydrator. 

Write for Eastern AVIONICS BULLETIN 340 


INDUSTRIES, INC. 

100 skiff St., Hamden 14, Conn. 

West Coast Office; 1608 Ceniinela Avenue 
Inglewood 3, California — Phone ORegon 8-3958 


BUSINESS FLYING 


Colonial Preparing Fonr-Seat Amphibian 


Millville, N. J.— Kirst details of Co- 
loiii.ll Aircraft Corp.'s nav four-passui- 
gcr amphibian, called the Model C-2 
Sportsinuii, were recently giien to Avi.<- 
iioN W'eek by the companv’s president, 
David 'ITiurston. 

Prototype is nearing completion at 
Colonial Aircraft's plant at Sanford. 
Me- 
lt is scheduled for delivers- to a 
Chicago distributor, National Aero 
Sales Corp., during October. Plane’s 
type ccrtiScatc, which is a teiisiuii of 
the type certificate currently in force 
for Colonial’s three-place C-1 Sfcim- 
nier, is now pending. 

The Sportsman will be almost a car- 
bon copy of the Skimmer in dimen- 
sions and external appearance. Hull 
length (23 ft- 6 in.) and wing span (34 
ft.) will be identical. 

Principal difference will be a snitch 
from the 150 hp. Model 0-320 Lv- 
coming engine which powers the Skim- 
mer to a 180 hp. Model 0-360 Lycom- 
ing for the S|>ort5nian. Power increase 
will allow tlie plane’s weight to go up 
200 lb. from 2,150 lb. to 2.350 Ib- 
Becausc the greater weight will make 
the airplane sit lower in the water, 
fixed wing tip floats will be shortened 
two inches each. 

Price of the four-seater will be S19,- 
S50 KAK Sanford. Mo. New price of 
the thrcc-scater is 517,750. Both prices 
include sensitis'c altimeter and r.ite-ol- 
ilimb indicator. 

Oemonstration Flight 

A demonstr.ition flight in the Skim- 
mer, which included take-offs and land- 
ings oil both land and water, ga\e these 

• (Ground handling characteristics arc 
good because of the tricvclc landing 
gear configuration, aided b\ wide tread 
of main gear and relativclv long wheel 
Irasc between nose and main gears. 

• Water handling e.xccllent. .\mphib- 
ian can make a rcasomibh sliarp turn 
svhilc riding on its step at 50 niph. (in- 
dicated). This gi\es tlie plane good 
sliort water takeoff potential since it 
can run downwind until it gets on its 
step at about 50 mph., then can make 
a ISO deg. turn into the wind for take- 
off, making for \-cry short total run. 
Sucli a mancmet is not possible with 
a float-type aircraft. 

• \5'ater rudder makes plane easy to 
handle in the uafer at low speeds. 

• Hull design keeps windshield and 
side windows almost conipletelv free 
from spray during water operation, al- 


lossing the pilot full visibility at all 

• Noise from the pusher engine is 
about average for a single-engine private 
plane. 

Stretched to Four Seats 

Main change in the interior of the 
siiouldcr-wing amphibian is that the 
Sportsman’s instrument panel and 
pilot’s and co-pilot’s scats have been 
moved forward eight inches. In place 
of the side-facing jump seat installed 
behind the pilot in tlic Skimmer, Co- 
lonial lias added a full-width couch- 
type seat in the Sportsman that is capa- 
ble of comfortably seating t\'o large 

Behind the scat will be baggage stor- 
age space located on the plane’s center 
of gravity. 

'fhe Sportsman can quickly be con- 
\ertcd to a utility plane bv rcino\ing 
the rear and co-pilot’s seats. In this 
configuration, plane can accommodate 
bulky cargo such as pipe in lengths up 
to 12 ft. and licavy cargo up to 930 lb. 
Other Sportsman specifications arc; 

• Weights-weight empty, 1.450 Ih.; 
useful Toad. 930 lb.; normal fuel wciglit 
(40 gal.), 240 lb.; gross weight 2.350 

• Propeller— llartzcll forged dural, con- 
stant speed. 

• Perfonnaiice— stalling speed, 52 mph.; 


cruising speed, up to 135 mph.; sea 
level climb, 800 fpm.; range, SOO miles. 

Second Sportsman will be ready tor 
delivery by December. Current plans 
arc to build the amphibian at a oiie- 
a-montli rate at least through -April, 
1958. 

Future construction will dc])cnd on 

Colonial will also build at least fisc 
more Skimmers interspersed with the 
Sportsman. Kuture of the three-seatcr 
is indefinite and will depend on orders. 
"W'e will play Skimmer production 
by ear," said Thurston. 

North America’s Civil 
Copter Fleet Near 400 

More than 380 helicopters arc being 
operated by 89 commercial rotars- wing 
operators in Nortli America, a smvev 
by .Aircraft Industry Assn.’s Helicopter 
Council shows. Some 50% of these 
operators ate using one or two heli- 
copters- The largest. Okanagan Ilcli- 
copters, Ltd., Vancouver, B. C-. is us- 
ing a fleet of 25 Bell 47s, 17 Sikorskv 
S-55s, 1 S-58. 

.According to asuilable data, the 89 
North American operators fleet break- 
down is as follows: Approximatch' 274 
Bell Model 47s. 2 Sikorskv S-51s. 51 
S-55s, 14 S-58s, 25 Hiller '12s, 5 Ver- 
tol IIRPS and 9 H-21s. 
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How fast? How high? 

"Pinch waist" design and efficient turbojet of the "Tiger" indicate 
superior supersonic performance 


Unofficially, the FllF-lF “Tiger” has topped the 
world's altitude and speed records. 

Credit this boost in supersonic performance to design 
concepts like the “area rule” and to the use of a new 
and more powerful turbojet — the J-79. 

Nickel alloys can take part of the credit too. Incoloy 
“T” (nickel-iron-chromium alloy) for example, is used 
to line the combustion chambers. In this service it 
provides a combination of extremely useful properties; 
excellent heat and corrosion resistance . . . strength 


and ductility. What’s more, Incoloy “T" alloy is a 
material that’s readily fabricated. 

Perhaps the properties of Inco Nickel or one of the 
Inco Nickel Alloys can improve your product. Why 
not investigate the possibility by telling us your require- 
ments. Just write to Inco’s Mechanical Engineering 
Section. The address is below. 

THE INTERNATIONAL NICKEL COMPANY. INC. 

67 Wall Streel Naw Yotk 5. N. Y. 


j^^Nickel Alloys 


•itndtrlhetoUoKing 
• KIMOMC AJluia 


Where Inco Nickel Alloys ore used in jet aircraft 
Inconel Inconel "X" Nimonic Alloys Inconel “W" 


Inconel “700" 


Incoloy “T" 
Incoloy "901 
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Tliird version of Goodvf.ir .\ircraft 
Corp.'s iiltiii-light ane-nian helicopter. 
Model G.V400R-sJ, is intended as » 
Ijrodiictioii configiinition. ILtfciisi'c de- 
velopment with two previous ‘'Gizmo" 
prototypes has resulted in changes in 
fiiscliige configuration, loivcring the hid 
tHiik and po«crpIant. lengthening flic 
imiin rotor msst and re|)ositioning and 
rcsitaping the hiii fin. 

.Mrframc of welded alumimini alloy 
tiilhng i.s supported b\ steel outrigger 
tubc.s to svhidi the skid-tvpc landing 
gear is attached. Powerplant is a 35-hp, 
h\o-ciclc watcrcoolcd Outboard Marine 
&• Maniifactiiring Co. RDHK, which 
gives the “Gizmo’’ a top speed of 55 
kt.. normal cruise speed of -10 kt. and 
vertical climb rate of 400 fpm. 


Hovering ceiling is 4,000 ft- and cn- 
diitance at cruise speed is 45 niin. al- 
lowing 10% fuel reserve. 

Main rotor is balanced about the 
feathering axes mounted in an alu- 
iiiimmi hub nnderslung from a teetering 

Main rotor is driven at a 10:1 
icdnction ratio. I-’ormcd sheet alu- 
minum tail rotor operates on a 2:1 
reduction ratio using V-bclts. 

Basic GA-400R-3J eharactcristics: 
main rotor diameter, 20 ft.; main rotor 
di.sk area. 314 sq. ft.; disk loading, 
i.52/lb./sq. ft.; overall length (mil in- 
cluding rotors). 18 ft. 4 in.; maximum 
height. 6 ft. Gross weight is 490 lb.; 
empty wciglit is 290 lb. Fuel capacity 
is four gallons. 



FLEETWOOD I-3T7I • DALLAS. TEXAS 
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433 AMERICAN FLIGHTS PER DAY 
RELY ON SINCLAIR... 

Every day, more than 23,000 persons board approximately 433 
American Airlines flights, many of which are American's famed 
Mercury flights utilizing 365-mile-an-hour DC-7 Flagships. 

All American Airlines flights are lubricated with Sinclair Aircraft 
Oil. in fact, American Airlines has relied exclusively on Sinclair 
Aircraft Oils for 23 years. This, plus the fact that 45% of the air- 
craft oil used by major scheduled airlines in the U.S. is supplied 
by Sinclair, is a tribute to Sinclair reliability. 

SINCLAIR AIRCRAFT OILS 



PRIVATE LINES 


Aircraft components manufacturing 
firm led by James Hurst will occupy 
a new S.OdO-sq.-ft. facility at Phoenix, 
.\riz. Arizona Aircraft (Azair) plans to 
c\cntually build new aircraft. Initially 
it will make lightweight aircraft fur- 
iiisliings. airframe assemblies, electrical 
system components and develop modi- 
Ec-ations aimed at improving perform- 


Waiting list for hangar space was es- 
tablished prior to recent opening of 
new business and private plane facili- 
ties at Metropolitan Oakland Interna- 
tional Airport, Calif. Included are 16 
T’-hangars, four larger hangars with shop 
space and four executive plane struc- 
tures. A plane washing section is in- 
cluded. Area is planned for further ex- 
pansion; some BOO hangars can be 
erected in the facility if required. In- 
itial units were built at cost of 5189,- 
940 with part of proceeds coming from 
.sale of SB. 4 million in revenue bonds. 

Major price reductions of SlOO to 
S200 were made bv Safe Flight Instru- 
ment Cotp. on its speed control equip- 
ment. Model SC-24 for multi-engine 
aircraft was cut from S695 to 5495; 
SC-12 for single-engine planes was re- 
duced from SB45 to S245. . . . SFI 
delivered its 40.001st stall warning in- 
dicator (to Cessna for installation on a 
BIO). Detector is now standard equip- 
ment on Cessna. Beech. Aero Design 
and Mooney aircraft, the firm notes. 

Advancement into civil aviation nrodi- 
fication and tci»ir work is underw.iy 
by Land-Air. Inc., with recognition by 
Civil Aeronautics Administration of 
firm's Cheyenne Division as a certified 
repair station covering unlimited air- 
frame (Class 1, II. Ill and IV) and 
radio (Class I) with limited navigation. 
Division, occupying I95.000-sq.-ft. fa- 
cility at Cheyenne Municipal Airport, 
hitherto specialized in military con- 
tracts for prototype engineering and 
installation of electronic equipment in 
military planes. 

Bids for fixed base operations con- 
cession at Detroit (Mich.) Metropoli- 
tan Wayne County Airport will be 
received Oct. 21 by county’s Board of 
County Road Commissioners. 

Export of 250 airplanes was made by 
Cessna Aircraft Co. to 28 different 
countries in the first six months of 
1957, a new record for the finn. Big- 
gest market continued to be Central 
and South America, which accounted 
for 201 airplanes. Total breakdown 
by model exported: B6 Model 170s, 
58 Model 172s, 69 Model 180s; 68 



Roadable Plane Tested on West Coast 


Thiec-placc .\ciobiTc undergoing flight tesb in California is basically revived, modernized 
version of prewar Waterman Arrowbile designed to meet Dept of Conmierce competition 
for “safe S700 aicjilaiie” in the nhd*1930s. New version pictured above bas a 160-hp. 
Tucker engine, cthyl-gheol coaled, Aerobile bas a top speed oi IBS mph. and cruises at 
115 mpb., designer Waldo Waterman reports. Top plioto shows V-struts onpinned from 
fuselage, tlie wing raised from the fuselage by an electrical actuator operating off plane's 
battery. Wing is supported off ground bv struts, permitting car to be driven away (center 
photo). Control .system uses matching cranks at wing and fuselage junctions to eliminate 
need for manually disconnecting controls. Car portion weighs under 1,400 lb., cruises at 55 
mph. It has been driven at more than 70 mph.. Waterman states. It is licensed as a 
motorcycle. 
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Rohr e^igineers are 



busy building 

tomorrow's great airliners 
toddy... 

Rohr is eager to maintain its top position in aircraft components . , . and desires 
to talk to aircraft engineers who are eager to help build power packages 
and other ma/or components for America’s great new airliners of the future. 
Rohr’s riuarter-billion backlog is over 50% cfinxmeecitd. This, of course, mean.s 
real security along with top industry salaries and career opportunities in the 
nation’s finest living area. Experienced design and stress engineers are invited 



IS8 



'Shock Absorber' 
Fifted to Wings 

Ait-htdraulic cylinder at fuselage side of 
each wing strut tcnniims of sjicciallj modi- 
fied ’faylorctaft BC-12D permits wings to 
Rex In bumpy ait. providing smoother and 
mtsre stable flight, according to Karl G. 
Mctaicr, «hn developed the novel shock 
absorbing ssstein (A\\’ Sept. 50, p. 1161. 
Cylinder jx'rmits the wings to flex a inasi- 

Modcl lS2s and 19 Model 510s. . - . 
rotiil exports by all U. S. business and 
[iritatc plane makers for the first half 
of 1957 were 665 airplanes valued at 
510,011.678, an increase of 85% in 
saluc and 45% in units over tlic same 
period of 1956. 

Sales of 54,168,764 for August are 
reported for 29 members of Aviation 
Distributors and Manufacturers Assn.. 
I up 9.26% over the same montli last 
I scar. I'irst eight months' sales by 
.ADM.A members arc up 16.78% com- 
pared with the siimc period last year. 

Recent Hiller 12-C helicopter sales 
to fixe foreign countries included; two 
to Kison-.Airxxork, Ltd., whicli is using 
them for spraying banana plant.itions in 
Panama; mic dc luxe model to Sociedad 
Agricola & Industrial. Giiaxaquil. 
Ecuador, for agricultural and transport 
work; a custom 12-C for a dealer in 
Buenos Aires; one for Helicopter Serx- 
ices. Ltd., Nexx' Zealand, for aerial top 
dressing and one to Black & Ross Con- 
struction Co.. Vancouxer, B. C., for 
support of highxvay building. 
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REPORT FROM RYAN 


New Engineering Opportunities 
Created as Ryan Projects Mushroom 



New Engineering and Research Center 
To Meet Ryan’s Expansion 


Construcrion of a modern two-story, 
engineering and laboratories building 
has begun at Ryan, to meet the com- 
pany's expanding work in Jet VTOL- 
Automatic Navigation— Jet Drones 
—Missile Guidance— Jet Metallurgy- 
Rockets. 

The new facility will provide .addi- 
tional quarters for many of the 1000 
employees in Ryan's fast-growing engi- 


neering division. It will also house 
complex, new chemical, metallurgical, 
instrumentation, environmental and 
autopilot equipment. 

With one in six Ryan employees in 
engineering, this division has tripled in 
three years. Its mushrooming growth 
reflects Ryan's increased importance as a 
research facility in aerodynamics, pro- 
pulsion and electronics. 

Vertical Flight 
Probed with 
New VTOL Cockpit 

Shortest way into the sky is straight 
up— in the Ryan Verrijei. To probe this 
new realm of flight without becoming 
airborne is a trick performed daily by 
Ryan engineers. Their secret? A rotat- 
able cockpit conneaed with electronic 
computers. 

Ryan’s flight simulation laboratory is 
a prime tool in the test of new aircraft 
designs. Both the Vertijet and the sub- 
sonic, turboprop-driven Vertiplane are 
put through their paces via earchbound 
flight test. Ryan leadership in this revo- 
lutionary new concept of flight is based 
upon million manhours of VTOL 
research and development. It is another 
example of how Ryan builds better. 



Ryan Automatic 
Navigator Guides 
Global Flight 



An advanced system of aerial naviga- 
tion, designed for higli speed, long range 
flight, has been developed by Ryan 
electronics engineers, working under 
sponsorship of the Navy's Bureau of 
Aeronautics. 

Designated AN/APN-67, the new 
navigator is the lightest, most compact, 
self-contained electronic navigator in 
production. Developed to meet military 
needs, it will also meet commercial jet 
night requirements. 

The system provides pilots and navi- 
gators with continuous information on 
longitude, ground speed, ground mileage, 
drift angle and ground track. It is accu- 
rate and instantaneous. Requires no com- 
putations, ground facilities or wind data. 


Ryan has immediate career 
openings for engineers 
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From Whittaker’s 
Fuel Division: 


In the Lockheed Model 1649A, 
TWA Jetstream,* the new Whittaker 
gate type plug-in valve reduces 
ground time and expense during valve 
inspection to a high degree. 



3-inch plug-in valve that cuts service time by 90% 



Whittaker’s 3-inch plug in valve is standard on all without opening the tank or disturbing the tank 

new Lockheed Model 1649A’s. Because the body and line seals, it has been estimated that at least 

and actuator can be removed quickly and easily 90% of maintenance time can be saved. 


Installed now in Lockheed’s remarkable new 
Model 1649A, Whittaker’s gate type plug-in 
valve permits removal, inspection and replace- 
ment without opening the tank or disturbing 
the tank or line seals. 

This unit consists of an integral housing (per- 
manently attached to fuel tank structure and 
plumbing) , and valve body assembly including 
valve gate, gate seals, and body. This assembly 
is removable from the fixed housing. 

The actuator in this valve can be replaced 
without leakage with the adjacent plumbing 
filled with fluid. 

The AC or DC electric motor actuator, mounted 
on the valve body, can be removed individually 
or the actuator and body can be removed 



W/UttSAe^ 

CONTROL SYSTEMS 
Fuel • Hydraulic • Pneumatic 

Los Angeles • Seattle * Wichita 
Indianapolis • Baltimore 
Hempstead. Long Island 



PERFORMANCE 

SERVICE. Aromatic and jet fuels 
MOUNTING. Mounting flange grooved forMS29513- 
252 and MS29513-U9 "0” ring packings 
PRESSURE. Rated operating pressure 15 FSIG Max. 
TEMPERATURE. Ambient, -65“F to +160T 
Fluid, -65"Fto +136T 
TEST PROCEDURE NO. 116306 
TIME, Operating at26voltsand70°F: 

Open — 1 second 
Cloee — 1 second 
ELECTRICAL DATA 
18 to SO volt D.C, motor 
AN3102E-16S-1P Receptacle provided 
Pin “A" energized to open valve 
Pin "B" energised to close valve 
Pin "C” internally connected to Pin “D" 
in full open position 

Pin “F” internally connected to Pin “G" 
in full closed position 

Pin “E” common return for Pins "A” and ‘‘B" 

Stall current 5,0 Amps. Max ® 26 volts and 70°F 


COMPLETE INFORMATION 


Wm. R. Whittaker Co., Ltd. Dept. 366 

9IS N. Citrus Avenue • Los Angeles 38, Calif. 


Gentlemen: Please send me further information on 
the Whittaker 3-inch gate type Plug-in Shut-off Valve 
<P/N116305) 





EMPLOYMENT OPPORTUNITIES 


REGIONAL 

EXPORT SALES MANAGER 

Needed immediately at Cessna to cover 
Near East, Africa and Europe. 

* Knowledge of all or part of above areas is essential 

* Must be experienced in Sales and Distribution Management. 

• Previous aviation experience desired. 

• Will headquarter in Wichita temporarily. 


Designr 


Cessna 

> and Manufacturers of a c 
line of Business AircroFt. 


mplete 


Contact 

Professional Placement Supervisor, 

Dept. AW, 

CESSNA AIRCRAFT COMPANY 

5600 East Pawnee Rood, Wichita, Kansas 


Mechanical Design Engineers 

|^», 000.00 

and it’s your move . . . 

You start well and soon do even better if you hove the 
ability to break new ground in the field of small gas turbine 
engines. 

The basic ideas are who! we want from you. Skilled 
draftsman will handle the finished drawings. 

Your work may take you into stress and vibrations 
analysis . . . mechanicol analysis . . . design, materials, and 
processes. Designing combustors, compressors, turbines and 
the like is man-size work for the engineer on the move. 

Experienced with high-speed rotating machinery or any 
of the above? Then learn more about this small young group 
today. Remember, your professional development sets the pace 
for our success. 

Write us in complete confidence. 

P-6212 

Aviation Week 

Class. Adv. Div„ P. 0. Box 12. N. Y. 36, N. Y. 


MECHANICAL ENGINEERS 

prime requisites 
for a career 
in nuclear 
flight propulsion 


' Good fundamental Training 
• A Flexible Paint of View 




Developing an atoir 
gine requires th 
efforts of professional men iium 
many technical areas. 

If you have from I to 5 years’ 
experience General Electric will 
provide the specialized knowl- 
edm necessary to apply your 
skills to the nuclear propulsion 
project here — already in the 


_ i you right in 

isignments in project are: 


THERMODYNAMICS S 
AIRCYCIE ANALYSIS 
TURBO-JET APPLICATIONS 
FLUID FLOW 

REACTOR DESIGN A STRUCTURES 
HEAT TRANSFER 
REMOTE HANDLING 
POWER PLANT COMPONENTS 
SHIELD DESIGN 
STRESS a WEIGHT ANALYSIS 
AIRFRAME A STRUCTURES 

In-plant seminars and expert 
supervision will thoroughly 
ground you in the basics of nu- 
cleonics technology. You’ll have 
access to such complex facilities 
as an engine teat cell, digi- 
tal and analog computers, and 
you can take graduate courses 
on a Full Tuition Refund Plan. 

COMPRBHBNSIVl! BENEKITS 
FREQUENT MERIT REVIEWS 
RELOCATION EXPENSES PAIP 


Idaho Palls, Idah 


Idaho Falls, Idaho 

GENERAL#ELECTRIC 
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EMPLOYMENT OPPORTUNITIES 



H ere you see some of the major coiiiponeiils now 
being supplied by Goodyear to major aircraft 
manufacturers. Goodyear engineers had a hand in vir- 
tually all of them. 

Helping to outbl these winged powerhouses is just one 
of the exciting activities at Goodyear Aircraft these days. 
Important parts are being built for guided missiles — 
there are stimulating developments in electronics, radar 
structures, plastics, metals and countless other projects. 
All this spells opportuiiily unlimited for engineers. Our 
continued growth and diversification have required 
expansion of our engineering staffs in all specialties at 
both Akron, Ohio, and Litchfield Park. Arizona. Availa- 
ble for your use are the most modern engineering and 
research laboratories, including a large computer 
laboratory. 

If you have an eye to the future — and it's focused on the 


sky — a rewarding career can be yours at Goodyear Air- 
craft. Salaries and benefits are liberal, of course, And if 
you wish to continue your academic studies, company- 
paid tuition courses leading to advanced degrees are 
available at nearby colleges. 

For further information on your career opportunities at 
Goodyear Ai-craft, write; Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio. 


Theyreefom^h/^fh/n^saf \ , , 

GOOD,^EAR 

AIRCRAFT 
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HeAcotcIi Ceitim 


PAOLI, PA. 

On P/iiladelphia's Main Line, 
Near Nisloric Volley Forge 


M. E. JENKINS 
P/aeement Manager 

PAOLI 4700 


Fer Interview at Your Convenience 

BURROUGHS 

CORPORATION 


ipeciol job of 01 
h Center. You. tc 
n of plonned pi 





EMPLOYMENT OPPORTUNITIES 


COMMERCIAL 
SALES ENGINEER 
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EMPLOYMENT OPPORTUNITIES 


NEED 

■? 

AERONAUTICAL 

ENGINEERS 

y 

/ 
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Ctassified Advertising Division 








BBE~ 

d*vi«*. and an nnderal.ndins of 

iSHEtS“ 



= Searchlight Section ADVERTISING 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


AUCTION 

$3,000,000.00-AERONAUTICAL PARTS 
C-T17-C-47-C-54-PARTS COMMON 


$1,000,000.00-A5SORTED NON-FRICTION BEARINGS 


$T,000, 000.00-VEHICLE AND AVIATION SHOP 
EQUIPMENT, MACHINERY, LATHES, MULTIPLE 
DRILL PRESSES, INCLUDING MODERN RECIPRO- 
CATING AND JET AERONAUTICAL TEST EQUIPMENT 



SALE TO BE CONDUCTED IN BLDG #S-45 THROUGH GATE #4 OFF 3RD STREET 

NORTON AIR FORCE BASE 

SAN BERNARDINO, CALIFORNIA 

8:30 A.M. 25 OCT. THROUGH 11 A.M. 26 OCT. 
AERONAUTICAL PARTS 
11:45 A.M. 26 OCT. UNTIL SOLD 
BEARINGS, MACHINERY AND TEST EQUIPMENT 


THE 997 ITEMS OF PROPERTY MAY BE INSPECTED AT WAREHOUSE NO. 948, NORTON 
AIR FORCE BASE 8 A.M. TO 3 P.M. DAILY EXCEPT SATURDAY AND SUNDAY UNTIL 
25 OCT. 1957. A COMPLETE ITEMIZED CATALOG WILL BE AVAILABLE AT SALE SITE FOR 
CONVENIENCE WHILE INSPECTING PROPERTY. 

ADVANCE COPIES OF CATALOG MAY BE OBTAINED BY CONTACTING CHIEF, MARKETING 
BRANCH, NORTON AFB, CALIF. PH: TU 94411-EXT. 6142. 


(SEARCHltOHT Conlinv«d on psgos I7D-172) 
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Operations for Fisral J957 
Showing 


• 27,107 employees 


The story 
is in this book. 

JUST tteisAseo 

• You con get the facts now why 
MAC Is a good choice to further 
your aviation career . . . 

Fill In the coupon below and 
request your copy n 
Supply is limited 


e 3,284,607 square feet floor space* 
• $728,192,668 backlog* 



• $335,287,764 sales In fiscol 1957 
> completely integrated facilities in St. Louis (with 
pictures of our ultro-modern engineering campus). 





•As of 30 June 1957 
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BUSINESS 

AIRCRAFT 

CONVERSION 


PAC 

OVERHAUL • SALE • EXCHANGE • LEASE 
H985 R1340 R1830 


FOR SALE 

C-46F's 

Original “F" Models 

eiy. 




SALE OR LEASE 


WORLD’S FOREMOST 


SUPER 18 


LODESTAR 


IS.. 


SERVICE CENTER 










ATLANTIC AVIATION CORP. 


1 PacAere Engineering Corp. 




u’ - 




1 C-46F 


K1830 


1 C-46A 


R985 R1340 R2000 


(airfreighters) 


RI830 rsuPER.9Z ' 




ENGINE WORKS 


COLONIAL AIRCRAFT CORPORATION 


E1.M .b,. 


MlDini Springs, Florida 




NAVCO ... 








EafCutlvt Aircraft Radio 



Leading business air- 
craft conversion center 
is now in position to give 
firm quotations for the 
conversion of American 
Airline Convair 240’s to 
deluxe business aircraft. 
Write or wire for pro- 
posal. 

L. B. SMITH 


AIRCRAFT CORPORATION 
CONVERSION DIVISION 
INTERNATIONAL AIRPORT 
MIAMI. FLORIDA 


ACeS 

OVERHAUL • EXCHANGE • LEASE 
ALL P&W ENGINE MODEL’S 



SPARKPLUGS WANTED 


• ElECTRONICS SURPLUS 



One of fhe world’s 
largest inventories of 

DOUGLAS 

DC-3 & DC-4 PARTS 
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SEARCHLIGHT SECTION 



FOR RATES 
OR INFORMATION 

* 

For Immediofe Safe 

D..I mr,«ty 1 

About Classifiod 

5'“™ ,n i“" 

TZS 4 

Advertising 

Beecficraft D18S-1952 n 2200 

A h hr>. A 

Contact 

DL 'mcQcaa-Mltt 
Office flcacct yoa. 


MitJasss 

. u., ... K. T. 

BOSTON, 1« 

HUbSard 3-7IS0 

/S7' 

SUPER CUSTOM APACHES 



'’«”«0.I»S7n7B. 3v.„ 


WANTfD 



iSliS=:r 

EMPLOYMENT 



UPPUKlLlMIlhS 

’ ,7,7 S,. 



0, 

IN AU INTE«BTS 


M6 PtAoh«»t Bldg. 

WOodword 2.1793 

If You're Important, 



you either read 



/IVWTIDH WEEK 





or you advertise in 

Ollv. S,. 


BUSWfSS OAAOATONirr 

F. houand"*"”'’ 
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LETTERS 


ALTA Appreciative 

On bclialf of Mr, Nick Bcz, cliaiinun of 
the board of ,^TA (Association of Local 
and Territorial Airlines), the indisidnal 
carrier members, and myself, personally, as 
general counsel. I lliank you and )Onr staff 
for constructive coverage of the Icgi.sbtion 
Isirtli and iiiatnrity of S. 222^. the Gtur- 
nnteed Loan Bill. 

The member airlines of .ALTA gave their 
all in supporting the C.AB-sponsorcd mcaS' 
nre and the dot.iiled coverage given all 
phases of the legislative history by Trans- 
port Editors L. L. Doty and Ftsrd Eastman, 
was a constant source of strcngtli. 

Once again, thanks! 

Joseph P. .Adaess 

Assn, of Local and Tetritorul .Airlines 

Washington. D. C- 

Army Economy Praised 

Just finished reading sour article ".Armr 
B^ins Cost Cutting f’rogram Based On 
1,000 Hr, Test Results" (bept. 9, p. 53), 
by Mr. 1. S. Butz, Jr. 

I read this article tsitli great interest since 
I am an .Aircraft Maintenance Technician 
(Civ US.AP), and a potential helicopter 
pilot and maintenance officer. I must sav 
this is a well written article and \ety en- 
lightening toward tlic problems encountered 
III the field of aviation when new cc)uip- 
ment is put into service. 

I highly recommend tliat all personnel 
concerned with .Army .Aviation review Mr. 
Butr*s fine article. I further recommend 
that Nfr. Taspaycr do the .same, in order 
that he, too, may know out tav dollars ate 
being well utilized by the U. S. .Army .Avia- 
tion program, 

A salute to the T.ATS.A for tliei: im- 
portant and outstanding test performance 
with the II-37.A helicopter. .Also, a salute 
to a deserving reporter — Mr, Bntz. 

lIoRAca M. Miller 
woje. U. S. Ann;- Reserve 
375th Trans Term Comd “B" 
Mobile, Ab, 

Scores ATC System 

Conccining the ■ Handwriting in the Ait” 
by Mr. Mirzaoff (.AW July 15, p. 138) — 
his basic ideas have general merit, but his 
knowledge of current praeticalih- and past 
history of tlic .ATC ss’stcin has a few glaring 

inacciitaeics. 

Air carriers may not wish ", . . to risk the 
safeh- of passengers and equipment by 
traversing areas in which . . . ilcd|ing pilots 
are earning their wings," Hnwevet, the fact 
is it happens daily, For instance, none of 
the nine .Air Force primary training schools 
hare designated restricted or caution areas; 
yet most are situated on or vet)' near air- 
ways comptisiiig major air routes. TTicsc 
ptiniars trainees arc using T-28s. the cruis- 
ing speed of wlileh approaches that of the 
Convait. 

Mr. Mirzaoff mai' not consider the differ- 
ence hetween 1 lit. 45 min. and I hr. 55 
min. in Los Angeles to PhocniR airline sched- 


of itn renders on the lasries rnised in Ihp 
magatinc*9 ciUtoriat columns. Aildrpss 
Lptlprs to thp Erlitor. Aciation Wppk. 
330 r. 42 Si.. IVeie York 36. IS. F. Trv 
to kppp Ipttprs miller 300 looriU anil give 
a genuine idenrf/ienriorj. IT'n tciff nor 
print nnonymouM letters, hut names of 


ulcs a matter of public interest. Eridently 
he is unaware of how- mam general ar iation 
aircraft travel at lialf airline speeds or less 
and have only four hours cruising r.inge or 
less. 

Flight time of 3 hr. 30 min. ma)’ he 
a Sitfe \*I'R operation, while 3 Ur. 50 min. 
forces a fuel landing and adds at least 50 
min. to the trip, not just 10 or 30 min. 

C.A.A has no ceiling on altitudes to which 
it will control jet or other traffic. Mv under- 
standing is that separation is afforded all 
flights operating within control areasi even 
direct flights are afforded separation for 
those portions which cross or overlap con- 
trolled airways. The onlv raising of the 
c-ontrol ceiling concerns the "white" arc,is 
fomierls' compieteh- uncontrolled. C.A.A is 
establishing as first step, control of the entire 
continental airspace at altitudes of 24,000 ft. 
and above. It is this plan which has made 
the resened airspace problem assume such 
huge proportions, lliis step, imrdcntally. 
w’ill henent militarj traffic the most, since 
onlv a handful of iiirline transcoiitiuental 
Bijiits get to 24.000 ft. .Altitudes above 
25,00(1 ft. are prohibited to air carriers. 

I'he Grand Canyon episode was most 
certainly not ". . , an incsitable elininx to 
the attempt to 'control' modem air traffic 
with a sj'stcm designed for the DC-3. . , ." 
Quite obiiously no attempt at all is made 
to control traffic which elects roiik-s outside 
the protection of controlled airspace; the 
official accident report makes quite clear the 
point that .ATC assumed no rcsponsihilil;- 
for control or furnishing traffic advisorv in- 
formation at the point of the accident. 

While it is true we needed more radar 
yesterday and that there mas' have been 
some foot dragging in government due to 
appropriations, safety, and other factors 
which have retarded its early adoption, we 
must acknowledge these facts: C.\.\ has 
been w-orking steadily- with radar at Wash- 
ington .National for over 10 wars, which, 
incidentally, is approximately half the life 
of the entire .ATC system. \5'ithin the last 
fiw v-cars most major terminal areas have 
added surs-eillanee radar and several militars 
R.AFCON’s have been brought into the pic- 
ture for control of traffic in some areas. 

However, it is most mifortunatc that so 
many people see fit to take pot shots at strip 
postings. Apparently they arc still quitc 
important and no really practical replace- 
ment for them is yet in production. While 
.\7X1 has occasionally made some mistakes, 
they have yet to be directly responsible for 
their first fatality. 

-ATC seems to be getting mote like that 
slogan about the weather — everybody talk- 
ing, no one doing. The least we can do is 
to ratiently try to learn what the controller's 
problems arc and then try to help him out. 
No one Iras any- more direct and practical 


knowledge of what these problems ate than 
the working controllers — so, please, let's 
don’t throw- brickbats at them. If thev 
sometimes seem to view new panaceas for 
their problem with a jaundiced eye, it is 
only because so many imw-orkablc ideas have 
conic through the mill. 

T. C. Riicim 
Seattle, W.ash. 

No Recollection 

We feel that wc must comment on 
Howard L. Moxham'.s Ictlcr “Sabre Echoes" 
(p. 118) in your Sept. 2 issue. 

It is interesting to note Nfr. Moxhain's 
keen interest and Knowledge concerning the 
B-58. 

He is clearly an advocate of very- lirge 
words and very small facts. 

Wc cannot seem to recall an outstanding 
X.k.A jet hoinbet put into production. It is 
a fact the B-45 did not become the world's 
fastest jet bomber. 

Ibc monstrositv hanging from the B-58 
only makes it the most v-ersatilc bomber 
being developed. You will note that these 
so-callcd monstrosities or .similar .stores are 
being carried bv nil the new- iiiodcni 
bombers. 

We will look forward to the westward 
leaning building caused by the A3J. It 
needs straightening from the East wind 
made by the B-5S (with monstrosity) flying 
faster than anv bomber thus far. 

I. \'. Gibson 

htarllcd Convait-Ft. Worth Engineer 

A'alparniso, Fla. 

World Stopper 

Re H, L. Moxham's "Sabre Echoes" 
letter (.AW Sept. 2, p. 118), tell Mr. 
Moxh.-lni that if he will stop the world 
the rest of us a' iation workers will just gel 
off. 

E. C. Lisr, )r. 

Altadena, Calif. 


A4D Forgings 

I enjoyed Mr. Stone s article on the Doug 
las .A4D Sky-hawk (.AW ,Aiig, 26) very imicli 
as 1 was working in the Equipment Section 
of Engineering at Douglas El Segnndo 
when the first Sky hawk was built. Ilow- 
cv-cr, he made one mistake that 1 believe 
should be corrected for the record. 

On p. 53 he states that forgings were not 
used on the A4D. I'm sure he meant to say 
that "castings were not used because of 
their strength weight ratio." In the next 
paragraph Mr. Stone says that the nose is 
secured with two latches. If he would ex- 
amine these latches on the production air- 
plane he would find two forgings. I know , 
because I designed the forgings to replace 
the machined latches on the first experi- 
mental .A4Ds. 

Rov P ClBBENS 
Engineeiiiie Department 
L. B. Smith .Aircraft 
Miami International .Airport 
Miami, Ela. 
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BENDIX SHOOTS LANDINGS INDOORS 
TO HELP PRODUCE BEHER LANDING GEAR SYSTEMS 


When clesigriing and producing com- 
plete landing gear systems it is vitally 
important to know in advance just how 
every component part will respond to the 
stresses and strains of flight conditions. 

That’s why the giant landing gear 
testing equipment pictured above plays 
such an important pan in the develop- 
ment and production of Bendix* com- 
plete landing gear systems. 


All major components that make up 
the system such as control valves, nose 
wheel steering, retractor actuators, 
power braking as well as wheels, brakes, 
shock absorbing struts and even tires 
are subjected to repeated tests of brak- 
ing, dropping, twisting and vibration 
before final approval. 

For Bendix has proven over many 
years that landing gear components 


that have been designed, engineered 
and tested to work together give better 
and more dependable performance 
than any arbitrary assembly system. 

So, when it comes to gear for land- 
ing, think and plan in terms of a com- 
plete landing gear system. Then, we 
suggest you think of Bendix and Bendix 
Products Division at South Bend, 
Indiana. ••M.i.im.tfr. 


Bendix DIVISI^ South Bend, IND. 


AVIRTION CORROBRTION 





The 145" taper mill shown here, in 
Reynolds McCook, 111. plant, is one 
of the largest in the nonferrous field 
—and it rolls out some important 
savings for aircraft manufacturers. 

Roll tapered aluminum sheet and 
plate from this mill saves manu- 
facturers machining time and labor. 
It saves shipping costs by reducing 
the handling of unneeded metal. 
Most important of all, it makes pos- 
sible substantial savings in weight. 

While it can roU constant gauge 
sheet and plate, this gigantic rolling 
mill has been specifically designed to 
roll the tapers dictated by the de- 
mands of modern aircraft design- 
straight tapers, partial tapers or step 
tapers. A typical specification for 
straight tapered plate is: Alclad 7075 
T6, .090" tapering to .160" x 100" 
wide X 250" long. 

Reynolds can roll the widest, long- 
est aluminum plate . . . can ma- 
chine it, taper it, stretch it, and sculp- 
ture it to your specifications. Make 
Reynolds your major source for high- 
quahty aircraft sheet and plate. 

Write for details on Reynolds ex- 
panded facfiities, and for index of 
Reynolds technical handbooks and 
films. Reynolds Metals Company, 
P.O. Box 1800-TJ, Louisville 1, Ky. 


Watch Reynolds All-Family Television Program 
‘'DISNEYLAND", ABC-TV. 


,u„s Jze Mill 
for 





